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At Parting! Tue pneumonia convalescent 


may not realize the importance of 
a helpful stimulant for his appetite 
and for that added strength he 
needs. A teaspoonful of 


Gray’s Glycerine Tonic Comp. 


(Formula Dr. John P. Gray) 
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just before meals will aid to bring 
about speedy and complete con- 
valescence. 


May we send yowa 4 oz. bottle to try? ‘ 
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FRANK LAMONT MELENEY 


abundantly when they are stripped of misleading details. Symbiosis is a good 
parasitism is an evil one. Good and evil, of course, are relative terms. But 
have a standard by which r<tiably to judge biological activities and their result 
need not shrink from the attempt to discriminate between legitimate and 
developments, and thus to introduce order into biology in the place of the pri 
and indeterminateness of jargon. The claim made by some that biology is 1 
of values is preposterous. It is a species of scientific fatalism no longer warrant 
day. The very term ‘survival of the fittest’ involves a value-judgment. Thet 
cause for fatalism or pessimism on a due appreciation of symbiosis, no caus: 
and to think that Nature sanctions crime equally with good conduct Tru 
course of evolution, legions of species have strayed from the symbiotic pat 
elected instead that of least resistance—that of predacity or of parasitism. But 
be shown that they have declined accordingly, whilst others, which have persiste 
more honest course, have meanwhile gone forward.” 

On this basis, Rheinheimer offers a new theory of disease concurrent 
with that of symbiosis. He says: “Disease, degeneration and extinction o1 
nate with failure of cooperation, be it between organs or species.” Whe: 


states in an article on “Social Life Among the Insects” that “Living bei 


not only struggle and compete with one another for food, mates and safety 
they also work together to insure to one another these same indispensabk 
ditions for development and survival.” Hastings® says that “Life is not 
a struggle for existence among half-starved individuals thirsting for « 
other’s blood but plants and animals of different kinds cooperate to a 
larger extent than was formerly supposed.” 

One of the best examples of symbiotic existence is the lichen. A liche: 
formed by the intimate association of a fungus and an alga. They pert 


~ « 


an important function in serving as the advance guard of vegetation by r 


ing out over the desert and into the cold of the north and by climbing n 
tains to the snow line. They cover bare regions of land and are often foll 
by other vegetation. Fungi grow around and in the cortical layers of 
roots of certain plants and trees. A still more important function is perfort 
by nitrifying bacteria, such as Bacillus radicicola, which occur in the soil. 1] 
enter the root hairs of leguminous plants and grow within the roots, forn 
nodules. These bacteria take up nitrogen from the air and supply the r 
with nitrates, accepting in return carbohydrate for their own nourishment 
Bacterial mixtures play an extremely important function in the disintegrat 
of animal bodies. Many other instances of these relationships could be 
but these will serve to indicate the importance of the general laws of symbi 
without which life as it exists on the earth would cease. 

Since the early days of bacteriology it has been observed that different 
species of bacteria frequently exist together but very few reports have beet 
made with regard to the effects that these organisms have on one anothet 
Since the time of Koch’ much greater importance has been placed upon 
taining organisms in pure culture. Even during the Great War, when wou 


infections with mixtures of organisms were commonly observed, there is ve: 


little evidence in the literature that much thought was given to the symbios 
of these organisms. In the intestine of man and of animals bacteria have | 
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FRANK LAMONT MELENEY 


sterilized either by filtration or heat, so that they believed that the secor 
did not act on the end-product of the first but upon some intermediate product 
and Shaw” demonstrated the synergism of two organisms in the productio1 
acid. Bacillus acidi propio) which is the essential organism for the p1 
“eyes” and the characteristic flavor of Swiss cheese, will produce a very mu 
amount of propionic acid in association with several other organisms that 

in a medium containing lactose he associated organisms may be either 
menters or nonlactose fermenters. Ishikawa’ made some very interesting obset 
the synergistic action of certain bacteria. He combined not two but three differ 
He confirmed the findings of others that an acid former and a gas former w 
produce gas from a complex carbohydrate but if nitrogenous substances were add 


carbohydrate medium the two organisms which ordinarily, in symbiosis, would bri 


the carbohydrate to form gas would not do so unless there were present also a 
organism to initiate the breaking down of the proteins present. The product 
digestion favor the activity of the amylytic enzymes. Thus, we have a synergi 


which requires the presence of three different kinds of organisms but i 


the activity of the proteolytic organism takes piace before and not necessari 
activity of the other organisms. Theobald and Dorothea Smith” have show 
as there is synergism with certain organisms in the production of gas ther 
responding antagonism with other organisms. They observed that bacteria 


typhoid group may be divided into two classes according to the behavior 


cultures in lactose boullion after a inoculation with certain types of / 


} 


Bacillus coli produces gas after true hog-cholera bacilli have grown in the m 


produces no gas after other paratyphoid bacilli Likewise Speakman and PI 
found that characteristic production of large amounts of lactic acid by the a 
of Bacillus granulobacter-pectinoz m was prevented by some factor produced 
volutans cultures. Bacillus gra 1c te ectinovorum usually carries the fe 
down to acetone and butyl alcohol but it stops with lactic acid if Ba 

present. Burri and Stutzer™ found that two organisms when combined would 
nitrogen gas from nitrates when neither would do it alone They showed that 


the nitrate to a nitrite and the other produced free nitrogen from the nitrite 


BACTERIAL SYNERGISM IN PROCESSES OF DISEASI 


There are very few proven instances of disease processes du 
synergism of two species of bacteria. Castellani'® believes that a good 
symptoms in certain diseases which are ascribed to the causative organis1 
really due to the association of symbiotic organisms. Among thes« 
cludes excessive tympanites with typhoid fever. He lists three definite 
entities which are due to the synergistic action of two organisms. 7) 
cosis nigra, a disease of the hair of the axillary and pubic regions, is « 
by a fungus A ocardia tenuis and a coccus Mi rococcus nigr scens neithet 
which can alone produce the disease. Trichomycosis rubra is caused 
same fungus plus a different coccus. Stomatitis cryptococcus-bacill 
disease of the mouth caused by two organisms, one a fungus and the 

a bacillus. Vincent’s angina has been considered a disease of symbiotic o1 
isms, a fusobacterium and a spirillum. Some authors have believed them 1 
morphologic variations of the same organism. Inorr,** who has mad 
interesting laboratory studies with regard to this disease, believes them 
different organisms living in symbiosis, but he has shown that in conju 
with some of the mouth streptococci they perform certain functions wl 
they cannot perform when separated from the streptococci. When cultures 
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FRANK LAMONT MELENEY 


could not produce it alone. Certain mixtures were necessary and it was 

synergistic effect. Kammerer also studied the production of hematoporp! 

from hemoglobin. He found porphyrin in the fluid from lung abscess: 

when he cultured the organisms present he found that they were able 

duce hematoporphyrin from hzemoglobin only when they were in symbi 
Last year I reported to the Society ot Experimental Biology and Me 

some striking examples of synergistic action in the production of hem 

' 


on blood-agar plates.*” The phenomenon was noted with three different ¢1 


of organisms: a pair of aé¢robes, a pair of anaérobes and an aérobe wit 


anaerobe. In the exudate from a case of chronic empyema of tubercu 


origin, | found among other organisms present, a double-zoned Staph 
aureus and a diphtheroid bacillus. On blood-agar plates the colony o 
double-zoned staphylococcus has a narrow zone of clear hemolysis imme: 
around it and a wide zone of partial hemolysis about 8 to Io times the dia: 


1 


ter of the colony. It so happened that when the colonies were fished 
the original blood-agar culture to a fresh plate the diphtheroid bacillus 
the double-zoned staphylococcus were streaked side by side. After incub 
this plate showed that on the side toward the diphtheroid bacillus the 
zone of the staphylococcus colonies was completely hzemolysed over at 
very evidently under the influence of some diffusable substance or phy 
force emanating from the colonies of the diphtheroid bacillus. Immedi 
around the diphtheroid colonies no change in the red cells was visible 

In order that this effect might be brought out more clearly a desig 
made on another plate by alternately dotting with the two cultures. P| 
graphs of those plates show the effect pre duced by these two organisms 
in juxtaposition. (See Fig. 1.) It was found that control nonhzmol! 
colonies of several other species did not have this effect but this diphthe: 
bacillus had the same effect on the outer zone of both hemolytic and 
hemolytic Bacillus welchi. It the staphylococcus was planted alone and 


bated for twenty-four hours and the bacillus was subsequently planted o1 


same plate, the same hemolysis of the outer zone took place. Some mont! 


later in culturing a specimen of improperly prepared surgical catgut, 
anaérobic organisms were found which had exactly the same relationship t: 
another. They were a double-zoned hemolytic strain of Bacillus welc/ 
a non-hemolytic train of Bacillus sordellii. The plate after anaérobic i1 
tion gave the same appearance as the two aérobic organisms gave befor« 
Later, a third example of the same phenomenon was observed when, 


another specimen of catgut, a hemolytic strain of Bacillus welch ai 


hemolytic strain of Bacillus subtilis were found. The Bacillus subtilis color 


had a narrow zone of clear hemolysis about it and an outer zone of influe: 


not visible until it came in contact with the outer zone of the hemolytic Ba 
welchii colony which it completely hamolysed. (See Fig. 2.) 


In our recent study of the organisms in raw catgut we found two 


stances in which a combination of the organisms found in a single specime 


of catgut produced a lethal effect when injected into an animal while 
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FRANK LAMONT MELENEY 


When reference has been made to our report by later authors 


exception of Brunsting*® some doubt has been expressed with regar 


synergistic bacterial etiology of the disease suggested by our bacter 
study. Clinically, however, the distinctive cases all behaved in the sat 
and were characterized by extreme pain and tenderness and a slowly spr: 
gangrene not yielding to repeated conservative operations but finally yi 
to radical and extensive removal of the lesion lexcept two of the cases 
went on to a fatal termination]. The disease may be said, therefore, 
definite clinical entity. 
RECENT CASI 

In January of this year a man of thirty-five came to the Presbyterian H 

plaining of a diffuse abdominal pain of two weeks’ duration. On examinatior 


showed slight tenderness over both lower quadrants with a mass that could be 


down close to the mid-line slightly more on the right than on the left Phi 
readily felt by rectal examination. Dr. Richmond Moore, who was on call 
cies, saw the patient and advised immediate surgical intervention \t oper 


abscess was found in the pelvis containing 30 to 4o milliliters of thick, greet 


coils of the intestines were so matted together that it did not seem wise to « 


t 


tensively. The appendix region could not be found and the origin of the ab 
not be determined. The abscess was drained by means of two cigarette drait 
large rubber tube. The peritoneum and the posterior sheath were closed wit! 
sutures of chromic catgut The anterior sheath was sutured with chromi 
sutures and two silkworm-gut retention sutures were placed in the upper 
wound. On the day after operati the drains were soaked with exudat 
abscess. Cultures from the exudate yielded Bacillis Bacillis wel 


hemolytic microaérophilic streptococcus. On the third day post-operative a 


' 
made on the chart to the effect that the wound was infected. The cigarette 


1 


the tube were gradually shortened and removed. On the eleventh day post 
was observed that there was infection around the retention sutures and on the t 
day it was noted that “the wound had a carbuncular appearance” in the upper 
retention sutures were removed but the swelling and necrosis continued to 


right and left from the upper half of the wound. Up to that time the patient 


a jovial, uncomplaining individual, but he then began to complain of intens« 


increased in severity and remained constantly present, aggravated by any mover 
any manipulation. His temperature did not rise His blood count was low 
local gangrenous process continued to spread in both directions in spite of what 


thought to be adequate drainage of the margins by the removal of larg: 
necrotic tissue. From day to day pieces of slough were cut away but it « 
spread. On the twenty-seventh day, upon my return from a vacation, I was 

see the patient. The appearance of the lesion at that time is well shown in Mr. Fe 
drawing. (See Fig. 3.) The lesion showed such a striking resemblance to th 
case of Doctor Brewer's that the treatment which was successful in that insta 
advised, namely, wide excision of the lesion and prompt application of antiseptic fl 
(See Fig. 4.) This resulted in a prompt disappearance of the infection, the det 
area granulated over rapidly and on the eleventh day following this operation, tl 
was covered with Thiersch grafts, which took nicely. (See Fig. 5.)  Epitheli 
was complete on the twelfth day, which was twenty-four days after the excisi 


lesion and fifty-one days after the original operation 
BACTERIOLOGICAL STUDY 


Needless to Say, I was delighted to have the opportunity of studying 
interesting lesion again bacteriologically. Inasmuch as the disease had spre 
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Fic. 6.—Pure culture of the microaérophilic Fic. 7.—Mixed culture of the strept 
and Staphylococcus aureus from the gat 


periphery 
a blood- margin. The plate was incubated for twent 
hours anaérobically to permit the growth 
(pin-point colonies) a1 
hours aérobically to permit 


staphylococcus (large 


streptococcus from the 


nonhzmolytic 
cultured anaérobically on 


of the lesion, 
agar plate. 

streptococcus 

twenty-tour 

growth of the 


] + 





f+ 
| 


8 o1 the 





Fic. 9.—The same as Fig 
The gangrenous skin has separated 


Fic. 8.—Lesion in a dog forty-eight hours 
and swelling of the surrounding 


after injection. Marked swelling and redness day. 
with early gangrene in the centre at the site dermining 
of injection of 2.5 cubic centimetres of the persists. 
culture of streptococcus mixed with 2.5 cubic 

i of the culture of staphylococcus 


centimetres 
f side at the site of 


No swelling on either s 

injection of 5 cubic centimetres of pure cul 

tures of the streptococcus (X) and the staphy- 

lococcus, (QO). | 
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BACTERIAL SYNERGISM IN DISEASE PROCESSES 


in two directions, it was possible to study each of these lesions 
Doctor Moore m: de an extensive ex¢ ision of each | sion going approxi tely 
3 to 1 centimetres uutside of the zone of redness (Cultures were take1 f 

incision lines and the excised plaques of skin and subcutaneous tissue wet 


transferred to tl 


ie laboratory tor examination "he deep surfaces were seared 
as before and bits of tissue taken for culture. In each case the periphery of th 
lesion vielded the same microaerophilic nonhzmolytic streptococcus in pure 


culture while the Pangrenous portion yielded this organism in coniunction witl 





a faintly hemolytic Staphylococcus aureus. See Figs. 6 and — 
welchii and Ba is coli, which had been present with the streptococcus in the 
first cultures of the peritoneal fluid, were no longer present in a viable or cul 
tivable state. When the streptococcus and staphylococcus organisms were in 
jected into animals as in the previous experiments, both in pure culture and in 
symbiosis, it was again found that the gangrenous lesion could be produced 
only when the two organisms were injected together, for twice the amount 
of each organism in pure culture failed to call forth the lesion \s with the 


organisms trom Doctor Brewer’s case, the streptococcus alone produced pr: 
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tically no reaction while the staphylococcus caused only a moderate 





The lesion in dogs and guinea pigs is shown in Figs. 8, 9, 10, 11 and 12 


Having confirmed to the letter the findings in our previous case, it s 
to be worth while to go farther and try to find out something of the mec! | 
of the reaction. A microscopic study of the lesion revealed the fact that ther 
was an extensive fragmentation of the dense subcuticular connective 
and a heavy cellular infiltration of the subcutaneous fat. There was 
dence of a thrombosis of blood-vessels. The vessels were universally 


1 


and filled with blood with a large number of polymorphonuclear cells « 


to the walls. From a morphologic viewpoint it seemed evident that th 
grene was due to a direct action of some lytic substance on the tissue 1 | 
than toa cutting off of the blood supply. (ram stains of the tissue r 


masses of Gram positive cocci toward the centre of the lesion and s 
organisms in diplo form or in short chains out toward the periphery 
amcebze were seen such as have been reported in certain somewhat 
ulcerative lesions.*' ‘These cases were not studied for the presence ot 

bic organisms. It may be that they were of synergistic bacterial etiolo 
were secondarily contaminated or infected with ameebe. Dr. FF. W. O'( 

of our department of tropical diseases has confirmed the absence of amcel 
our two Cases. 

In our study we have attempted to answer the following questions 
was the source of these organisms? Have they any cultural peculiariti 
biologic properties which will serve to demonstrate their synergism 
Does one organism prepare the ground for the other, or must they we 
gether? Is the gangrene a phenomenon of sensitization? Can the lesior 
produced by bacterial filtrates or by the filtrate of one organism acting 
adjuvant to the other organism? Is the combination a specific one o1 
other combinations produce the same effect? Can a similar effect be prod 
in certain organs or in the peritoneum as well as in the skin? We hav 
answered all of these questions but present the results of our study 
as it has gone. 

Inasmuch as the streptococcus was found in pure culture in the ady 
zone of the lesion in both cases, it seems reasonable to suppose that it 
fundamental importance in the production of this particular lesion, or I n 


say these particular cases. 


The microaérophilic streptococcus is one of a group which occurs frequ 





the human intestine and in peritoneal exudates. It is usually missed unles 

anaérobic cultures are made. In a recent bacteriologic study of a series of cases 

tonitis following perforation of the appendix or gut, we found that intestinal strept | 
form a large percentage of the bacterial flora of the peritoneal exudates 

many species and yarieties of streptococci in the intestine including the heat 

enterococci, the green and also the nonpigment-producing streptococci, true 

streptococci, and a group of microaérophilic streptococci which prefer an a1 

environment and for the first cultivation must be obtained by anaérobic methods but afte | 
several transpiantations on artificial media they will grow on the aérobic plate 

From our peritoneal exudates we cultivated these organisms many times and Wei 
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cocci spread more widely than the staphylococci and reach the site 
staphylococcus injection in sufficient concentration to produce the lesion. QO; 
it may be that it takes a smaller dose of the streptococcus to acti) 
staphylococcus than vice versa. This effect is shown in Fig. 13. 

When doses which are adequate to produce the lesion in the skin we: 
jected into the peritoneum of guinea pigs, there was no evidence of 
The peritoneum was able to take care of large numbers of bacteria in 
broth culture but when the culture was incorporated with barium in a cy] 
of agar, the combination of the streptococcus and staphylococcus caus 
progressive loss of weight, resulting in death in four days. The staphylo: 
alone with a double dose resulted in death two days after the combinat 
without showing any illness the day before death. The streptococcus 
produced no ill effects whatsoever. 

The fact that this type of streptococcus is so frequently found 
abscesses led us to attempt to produce this lesion in animals. A suspensior 
equal parts of barium sulphate and 2 per cent. melted agar was sterilized 
boiling and then cooled to 40° C. This suspension was poured into thre 
bottles and the cultures of streptococcus and staphyloc recus were ther 
separately and together. The mixture of staphylococcus and streptococcus « 
tained half of the number of each organism which was used in the purs 
tures. After thoroughly mixing the cultures with the barium and agar it w 
allowed to solidify. With a large syringe needle a cylinder was then cut 
25 millimetres in length and 1.5 millimetres in diameter. To ascertain its 1 
ence in the needle, it was first expelled into a sterile dish and then sucke 
into the needle again. With a small amount of saline in the syringe these pl 
were then injected into the jugular veins of three rabbits. X-rays show 
that although they broke up to some extent in passing through the heart 
generally were caught in one or both lower lobes. X-rays of the lungs wet 
then taken at intervals of two to three days. Five days after injection, tl 
rabbit which received the mixture of organisms began to lose weight an 
X-ray film showed an infiltration of the lungs around the infected eml 
This rabbit continued to lose weight while the others appeared normal. Late: 
X-rays showed progression of the lesion in both lungs. After fifteen 
however, the X-ray of the rabbit re ceiving staphylococcus alone showed 
filtration around the emboli. The animals were then sacrificed and the lu 
were removed. All three showed adhesions of the lung to the diaphragn 
the region of the emboli. The streptococcus embelus produced only 
infarct. The staphylococcus alone produced a pneumonitis involving 
lower third of both lungs. The combination of organisms resulted in a mu 
more extensive involvement—at least three-quarters of both lungs being « 
solidated. This study will be carried further but these experiments suggest 
that in the lungs also these organisms have some adjuvant action upon o1 


another. 
DISCUSSION 


In connection with the two cases of progressive gangrene of the abdomi 
nal wall, these points should be emphasized: Both occurred followi 
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explanation of the profound toxemia of some cases of intestinal obstructior 
and certain cases of peritonitis which toxemia may be absent in other cases 
apparently similarly obstructed or with an equally extensive peritonitis. 

The production of a skin lesion with doses which are well tolerated by 
peritoneum may be explained by the relative speed of absorption from thos« 
two tissues or a special predilection of the staphylococcus and streptococcus 
the skin and subcutaneous tissues. The production of disease within the peri 
toneum with much smaller doses when contained in an agar plug is consistent 
with the former hypothesis. 

The production of hematoporphyrin in lung abscesses and urobilin in th 
intestine by the combined action of bacteria are again indices of other possibl 
reactions which cannot be so easily demonstrated but which may be much mors 
significant as factors in disease. 

When two or more organisms are associated in the production of a diseas« 
process in man, they are in symbiosis with one another but are parasitic wit! 
respect to the man. The fact that they produce the disease in combinatio: 
when they cannot do it alone suggests that their association is of mutual benet 
to them while it is harmful to the common host. 

Clinically it has been observed repeatedly that mixed infections are usual 
worse than infections with a single species, for example—tendon-sheath 
fections with streptococcus and staphylococcus and tuberculosis with pyoge1 
empyema, arthritis or lymphadenitis. We recently observed in our post 
operative wound infections following clean operations that the majority 
serious infections yielded more than one species of organism while the 
jority of trivial cases yielded a single organism. Human bites frequently p1 
duce alarming and serious infections when the only organisms which can hb 
obtained on culture are nonpathogenic in pure culture. The complications « 
measles and whooping cough with their “secondary invasion” of other orga 
isms (particularly streptococci) might well be studied from a symbiotic view 
point. These clinical observations have been common but very little stud 
has been made to determine whether they represent a summation of effects o1 
synergistic phenomena. 


SUMMARY 

We have tried to emphasize the importance of symbiosis in various 
processes of life. 

We have given some illustrations of the synergistic action of bacteria 
certain in vitro experiments in the laboratory which may have no clinical sig 
nificance but which indicate the possibility of other synergistic effects whic! 
may not be so easily demonstrated but which are significant in disease processes 

We have reviewed the synergistic diseases and the disease processes whicl 
have been observed by other authors and have added certain observations « 
our own, namely: 

(1) The hemolytic synergism of two organisms found in the exudate in 
case of chronic empyema. 
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SPINA BIFIDA 
{4 CLINICAL STUDY WITH A REPORT OF TWELVE PERSONAL CASES 
By WituraMm T. Coucuiurm, M.D. 


or Sr. Louts, Mo. 


THE successful repair of any serious congenital defect in the new-bor: 
ordinarily carries with it its own reward. To feel that one has overcom 
defect of nature on behalf of an unfortunate infant should beget a gratifyii 
self-satisfaction. With regard to most of the operable congenital defects t! 
is true, but in the case of spina bifida, my personal experience has not alway 
been entirely satisfactory. Although the operations have all been techr 
cally successful, there are some among those patients who, it seems to m« 
would have been better left unoperated upon. That a single case of paraly 
of bladder and rectum in the new-born, associated with myelocele of 
variety, has ever been cured by operation is not likely. A somewhat extens 
reading of the literature has only strengthened this opinion. And since 
is highly probable that all such paralyses are due to defective cord devel 
ment, any cure by operation is not likely in future. Therefore, the aut! 
with regard to these babies, like the first surgeon pioneers in this field, 
Recklinghausen and Hildebrand, feels that it is better to leave them unopet 
ated upon. 

The incidence of spina bifida is usually placed at about one in « 
thousand births. Harrar, in 1916, found fifty-nine cases in 91,600 at th 
New York Lying-in Hospital. The report of the London Clinical Societ 
Committee for the study of spina bifida in 1885 gives twenty-two in 22,20 
births at the Paris Maternité. In an examination of pathologic embryos, Mal 
found it twelve times in 163 and Panum thirty-eight in 404. From thi 
Mall deduces that for each case which goes to term at least five are abort 

The condition is said to have been named by Tulpius (Ranke) in 164 
but it was not until the early years of last century that it became of mu 
scientific interest. The younger Saint-Hilaire, in 1832, described it and refet 
to the various types, even the rare anterior variety and the syringo-myelocel 
In fact, he insists that the name spina bifida can be correctly applied only 
those of the anterior variety. The name “fissure spinale” he gave to th 
usual varieties. He refers to it as an arrest of development similar to anet 
cephalus, describes the usual accompanying deformities and discusses the dii 
ferent varieties and their most common sites. Cruveilhier (1849) refers 
it as “une hernie aqueuse” sometimes containing the cord in the sac. H: 
asserted it was not due to hydrocephalus, which it often accompanied ; th 
were both due to a common cause “hydropsie.” Forster (1861) made certaii 
observations, and Rindfleisch (1863) discusses the condition, especially th: 
anterior variety. He argued that this was a consequence of the failure o 


982 















































WILLIAM T. COUGHLIN 


one to two centimetres wide and of variable length lying in the centre of 
back. This strip is not covered by the normal surface epithelium. It 
moist granular appearance and flakes of fibrin or inspissated mucoid, or « 
crust-like plaques may be seen on it. Microscopic examination ri 
columnar or cylindric epithelium, unless this has been rubbed off or ulcera 
Clear fluid wells slowly up from its centre only if the cord is cleft to t! 


canal. Around the margin of this red strip, the surface is covered usu 
by a thin, pearl-gray, scar-like pellicle. This usually thickens as it passes 


1 


outward—may become quite hard and scar-like—and joins the normal 
abruptly. There may be no tumor at all, the surface may even be depressé 
groove-like, but most often this whole abnormally covered area, with th 
adjacent healthy skin, protrudes more or less, depending on the tensior 
the subjacent cerebrospinal fluid in the arachnoid space. When a tum 
exists in such a case, it is never pedunculated but always has a wide bass 
The above type of spina bifida without tumor has been called myeloc: 
and with tumor, myelocystocele. It would simplify matters to refer to thet 
as plane and cystic myelocele. In all these cases it is highly probabl ther 
will be accompanying paralyses. Such paralyses are due to lack of devel 
ment of the cord centres and not to the cord’s position, and they are, therefor 
not likely to be benefited by operation. Or the failure of union of the sulcu 
may reach from the surface of the body to the cord only, involving the arac! 
noid or pia or both. In such, the cord is found in the sac where it usu; 
lI 


This type is called the myelomeningocele. The surface of such a tun 


adheres to the roof and sometimes terminates in it. (Cases I, Il, and X 


may or may not be entirely covered with epithelium—a granulating ar: 
several—may exist along its summit, and the same thin, pearl-gray coat see 
in the myelocele is sometimes found. It is not usual, but it does happen, t! 
the normal skin may cover a tumor of this type, .¢., a cystic tumor containi1 
the cord. The cord is not always attached to the roof, but may lie fre 
the sac. 

A structure much resembling cord in gross appearance, except that it | 
no nerve roots attached to it, is sometimes seen in this form of tumor. One e1 
of it is attached to the cord, the other to the roof of the sac, which it caus« 
to dimple in. It has been found in the dorsal region (Case VII), and in tl! 
lumbosacral region (Case X). When found in the lumbosacral variety, 
may contain a canal continuous with that of the spinal cord and open out o1 
the roof so as to look like a myelocele. These processes were first noticed by 
Forster. On section they are found to contain nervous tissue toward th 
inner end, and skin elements toward the outer—or they may retain 
nervous elements throughout. Those found along the continuity of tl 
cord are probably remains of the fused but unabsorbed walls of the neur 
groove at that level. Those occurring as a continuation of the cord represe1 
the lower coccygeal segments of the embryonic cord which should h: 
remained only as the filum terminale. If such a process is canalized throug! 
out, cerebrospinal fluid is discharged at the summit of the tumor. This and 
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A properly developed cord may not function because of traction 
Such a cord carefully released and restored to its bed may possibly functio1 
normally. I have found no well-authenticated case, but improvement 
been noted. But an “opened-out” cord in the roof of the sac is anotl 
matter. Such a cord is not normally developed and the operation for its 
replacement in the canal (it can be successfully accomplished, see Cases | 
V and IX) must necessarily traumatize it and still more curtail its functior 
Therefore, to expect to benefit an existing paralysis by operation in the cas | 
of myelocele, plane or cystic, is a vain hope. 

A paralysis of both legs or of one may be a great handicap. Non 
less, one may live a very worthwhile, and even a happy life, whether view 
from his own standpoint or that of his associates. 

\ paralysis of bowel and bladder, however, that causes incontinence 
feces and urine, is a far different condition. This practically condemns th 
patient to a life of ostracism which begins when he reaches school age ai 
lasts the remainder of his life. Paralysis of both sphincters—anal a 
vesical—may occur with only very slight paralysis elsewhere. (Case I.) It 
conceivable that they alone may be paralyzed. 

The absence of the anal reflex is a constant clinical sign of paralysis 


the anal sphincter, but the reflex may be absent because of sensory paralysis 





alone. However, a paralyzed sphincter gapes and has a loose feel to th 
examining finger. 

No one, so far as | can learn, has yet reported a single case wherei 
congenital paralysis of bowel or bladder was cured by operation for spi 
bifida. The history of Case Il would seem to contradict this, but it w 
be seen that although the statement is made that “the bowel moves cy 
stantly,” it is also stated that “anal reflex is present.” This child still has 


weak sphincter, but has not incontinence—and I think he never had. 





Coffey has done a great deal toward the perfection of a technic for th j 
successful transplantation of the ureters into the bowel. Such an operat 
in the presence of a paralyzed sphincter ani would likely not improve 
patient’s condition. 

For a paralyzed anal sphincter alone, a sigmoidostomy properly perform: 
ameliorates the condition of the patient. Unfortunately, in spina bifida 
paralysis of sphincter ani is not likely to occur without accompanying vesi 
paralysis. In such a case, a sigmoidostomy following or followed by cz 
or sigmoid implantation of ureters would probably not improve matters. 

For a paralyzed vesical sphincter alone, however, Coffey’s operation see: 
to be the best so far developed. 

In spina bifida, to operate or not to operate is the question one must 


decide. Will it be better under all circumstances to operate than to leav: 
the case to nature? 

What will happen to those left unoperated upon? The patient wit! 
spina bifida of the myelocele or myelocystocele variety, if left alone, will 
most likely soon die. If there is leakage of cerebrospinal fluid, meningitis 
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Prevention of contamination both during and after operation, I fe 
helped somewhat by the rubber dam of Eastman. He sewed it to the 
| have applied it with rubber cement and it is kept on for days. 
Bergmann covered all with collodion dressing. 


The length or duration of the operation is important. Nothing 


be done that is not necessary. The first step should be an incision into 
sac. This is for the purpose of making the diagnosis exact and comy 
Such incision should be longitudinal, near the anterior end of the tumor, 
1.5 to 2 centimetres from the mid-line. This will not injure cord 
nerve roots. After opening the sac, one can quickly determine the sit 
cord or nerves if either be present. In further progress of the operat 





FiG I Position durit operatior 1 for some days afterwards. A Rubber 


he now knows at least where not to cut. If nerves pierce the sac wall tl 


course through the tissue between skin and sac on their way to their respecti 


foramina of escape, and may be cut if one is not aware of this. I do not 


know whether it would make any difference if they were cut. 
\n elliptical incision (Harmer), its long axis transverse, is the 

I prefer. It is just of such a width as will conserve as much as possibl: 
the normal skin to facilitate closure. It has the advantages that, when clos 
the deep and superficial sutures are not in the same plane, and leakag¢ 
cerebrospinal fluid is not so likely, and also the edges are better suppl 
with blood than are those of a vertical incision. Beginning at the angles, 
skin and fat are carefully reflected until the pedicle or base of the sa 
reached (Fig. 3), taking especial care when exposing the caudal aspect 
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1 


The patient 1S kept constantly in the head down position 


, 


six or seven days lhe wound is dressed daily and the sutures retully 
inspected and removed at the first sign of irritation. If closed without 
on the suture line, healing will be firm within a week. In no e do 


cerebrospinal fluid escape through the suture line, but it is not u 


] 
t 


it to escape unde! the Hap uy toward the defect not much. atter 1 Crct 


week. 





In none of the cases have I made any attempt to construct an osteoplasti 


flap and in none is there a recurrence of the condition. | 


CA l St. John’s Hospital, Gen. N 406, admitted November 8, 1920. K 
Dr. K. C. Spain \n apparently healthy boy two days old The parents are healtl 
Americans of English stock Chere are four other children in the famil ill normal 
and healthy. No history of any deformities in the tamily No history of lue:s Was 


sermann, negative 


There is a tumor in the mid-line of the back in the lumbar region, just above the 
sacrum. It is somewhat hemispherical in shape and about 5 by 4 by 2 centimetres. It is 
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“dimpled” at the summit, and from the edge of the dimple through a small 
clear fluid is exuding drop by drop. The tumor, for one-third the distanc: 
dimple to the base, is covered with a thin, pinkish-gray, dry membrane wl 
tinuous with the normal skin, which covers the lower two-thirds of the tum: 
Doctor Spain informed me that at delivery, the tumor was tense a1 
and that there then was no leakage, and that twelve hours later the sac w 
and wrinkled instead of tens« When first seen by me, the day before oper 


] ] 


tumor was only moderately distended, its surface was soiled with recent fac 


e opening at the edge of the din 


clear fluid referred to was issuing trom tl 


rate of about twenty drops per minute he dimpled or puckered part had a 
or raw appearance. There is an increased redness in the pinkish pellicle at 


of the opening and the exudate on the raw surface looks like pus. When the bal 


the tumor increases in size, and the fluid flows faster. Faces and urine es 
time to time. The anus seems open—-t is certainly not drawn in and pucker: 
normal way. The limbs are kept in strong flexion, and the baby seems to 1 


voluntarily. 

Operation was performed when the child was approximately sixty-six 
The baby was held in face-down, head-down position, its feet and legs draw 
over the end of the table, so that the axis of the body was at about forty-five 
degrees with the horizon, and the axis of the thighs at right angles (or less 
of the body. Ether was given on the open mask. The field was sterilized wit 
strength tincture of iodine, removed with 95 per cent. alcohol. The Percy caute: 
black heat was lightly applied to the edge of the opening in the pellicle, 
raw surface in the dimple, and agan tincture of iodine was applied over 
area, and round about over the tumor 

The tumor was removed by a transverse excision, elliptical, cutting throug] 
covering the tumor half-way between summit and base. Sac and skin attache 


were removed. Some nerves were cut, as they lay imbedded in the sac wal 


cord was attached near its end to the dimple in the summit of the sac, and 
it free, it bled rather freely from a sinzle vessel. This was ligated, and the 
in the dura (7) closed transversely, serosa to serosa, with continuous plain No. oo 
The defect was about two inches wide at its middle. A transverse inci 
made through skin and subcutaneous fat about three inches above the defect 


intervening skin and fat flap was now lifted up—as in Fig. 5—and the flap wa 
downward and sutured to the lower edge of defect with interrupted silkworm 


continuous No. 00 plain catgut (epidermal) sutures. The defect left above was 
with bismuth subiodide powder and covered with a rubber strip. A dry dressir 
applied over all. There was lost only what cerebrospinal fluid the sac contained ] 


the baby was in splendid condition 

The orders were to feed as usual and keep baby constantly in the position n - 
tained during operation; to give paregoric for crying or restlessness 

The recovery was uneventful November 20 the last sutures and dressing ere 
removed, and November 21 the child was removed from the hospital 


he bowel does not move as often as before oper 


The discharge note says t 
and there is no bulging—there was no fascia flap used in this case. The leg movet 
were as before operation 

The further history is that at about the age of one year the feet were noticed t 
in talipes varus position, and orthopeedic appliances have been used more or less 
stantly ever since. At present, the child, now eight years old, is well grown for his 
and seems far above average intelligence. There is no sign of hydrocephalus: \ 
hearing, speech and intellectual processes are excellent, nor is there any bulging at t 
site of the operation. The feet are in equino varus, the left in first and the right : 
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family. There is a tumor in the mid-line of the back, in lumbosacral regio 
hemispherical, about half the size of a large lemon, elevated three-fourths 
above level of surrounding surface. !t is covered with normal skin for 
one-fourth inch above its base, the covering here changes from skin to a thi 
semi-transparent pellicle. At the summit is a spot from which the epitheliun 
ing, and which is covered with a scab or crust. The tumor has a translucen 

like that of apple jelly, and in the depths in the upper left quadrant and in the 
are pinkish-white opaque masses. On pressing the tumor, the pellicle dimpk 
tanelle does not bulge, nor does baby seem to be distressed. However, 
fontanelle is pressed upon, bulging can be felt in the tumor. Anal refles 

bowel moves constantly. There is no paralysis in lowers. No hydrocephalu 

Impression—Meningomyelocele. With the idea of avoiding rupture of 
walled sac with ensuing meningitis, operation was undertaken at onc: 

Under ether on the open mask, the surface was sterilized; the raw surfac 
summit was touched with the cautery and slightly charred. A transverse « 
excision through normal skin at base of tumor, cutting the skin and fat 
flected skin and fat upward from all around, till sac was exposed. Openi: 


found the cord and a mass of nerve roots rather “bunched up” and attached 


roof under the charred area. The sac was cut away, removing a thin layer 
tissue along with it. As much as possible of the neck of the sac was left (all 
covered by normal skin). The roots and end of cord were pushed forwar 
open canal. The spot on end of cord, where it had been cut free from the 
bottom of the dimple referred to) bled freely. A small vessel was ligated, a: 
cord and nerve roots dropped back in the open canal. Two flaps of lumbar 


one on each side the opening in the canal, their bases toward the mid-line, wer 
up and turned over backward. The sac was so thin and the opening so wide t 
attempt was made to close it separately, but it was included in each flap. The flaps 
turned over backward and easily overlapped by about 1.5 centimetre The « 
wound was closed transversely, making a transverse incision through skin a 
three inches above, and undercutting to relieve tension and allow sliding 
Examination of the sac removed showed that where the cord had been « 
it, there was a whitish, hard area (on the inner surface of sac). This was les 
one centimetre in diameter, and appeared to be made up of two symmetrical 
Microscopic examination by Dr. R. L. Thompson: “The material at summit 
nervous tissue and appears to be a part of the cord, the central canal of wi 
widely dilated. Fusion of the dura with this can be made out. No nerves 


the section.” 


The child made an uneventful recovery. In 1923, the following note wa 
“The baby’s body is very large, the head is large and the brow projects. The 
lateral nystagmus, both eyes. Pupils are equal and react to light. The bab 
of normal intelligence. It has not yet learned to walk alone. There is spast 
both legs, increased on attempts to stand. The right foot is smaller. No clu 
There is no bulging at the site of scar. There is a well-marked ‘post-anal 


about one and one-half inches from the anus. There seems to be incontinenc« 
1 


the diaper is constantly wet. The skin about buttocks and perineum is red 
looks red and raw, with flat warts growing abundantly everywhere. It does not 
when rubbed or washed, nor does it seem tender. This is said to have first 


during an attack of diarrhoea when the child was one year old.” He was sent 
orthopeedist. 
The child was examined by me in July, 1930. At the site of the tumor ther 


no bulging whatever. There is a distinct pulse feelable on palpation. Halfway bet 


the scar and the anus is a dimple. On the under aspect of either buttocks, where pat 


sits, the skin has a peculiar scar-like appearance—no condylomata. There is a 
ening of the skin of the scrotum, and it has a peculiar, hypertrophied appearanc: 
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Case IV.—St. John’s Hospital, Gen. No. 11222, admitted June 7, 10923 \ 
baby three weeks old. Three other children in family, all normal. No histor 
formities in family. 

There is a tumor in the mid-line of the back, about the lumbosacral reg 
tumor is hemispherical, about two inches in diameter. The normal skin mount 
sides of the tumor for about one inch, and then gives way to a thin, bluish-w 
membrane, which is continued to the summit. There is a raw, granulating area 
summit, a little more to the right, about 1% centimetres by I centimetre, 
watery fluid is coming out of the tumor at the upper edge of this area. The 
is covered with a grayish mucous matter. The tumor bulges when the bal 
Impression—Cystic myelocele. 

The anus is gaping wide open, the mucosa is everted about the edge, 
gathered in little lumps. There is no anal reflex and feces are expelled f: 
to time. The legs and feet look normal, and baby moves them apparently normal! 

The parents were informed that, left to itself, the child would most likely 
of meningitis; that if the child lived it would probably lack control over 
whether operated upon or not. They decided to have the operation performed 


Operation—June 7, 1923. The skin was sterilized with half-strength ti: 
iodine which was washed off with 95 per cent. alcohol. The operation wa 


the usual position, body at an angle of forty-five degrees, head down—lowers 

down, buttocks up—ether given on the open mask. The raw granular suri 

cauterized and about fifteen cubic centimetres of slightly turbid fluid wer: 

A transverse elliptical excision was made through the normal skin, saving as 
of this as possible above and below. Dissection was made from the outer ends 
ellipse toward the mid-line, lifting skin and subcutaneous fat until the pedick 
sac was encountered. The sac was opened to the right of the mid-line, cephal 


raw area. The cord and cauda seemed to attach themselves to the roof under 


area. The sac was opened in the mid-line below the raw area and the most 
nerves were seen to end in the summit of the sac. The pedicle of the sac w 
through transversely, leaving enough to close. The nerves and cord (?) were cut 


their termination in the sac and returned to the open canal. 

The opening in the dura was closed transversely, and a flap turned up fron 
on either side, their bases toward each other, one on each side of the opening 
opening in the column was one inch vertically and three-fourths inches transversel 
each flap about two inches long by one and one-fourth inches wide. They were tut 
over until one lay over the other, closing the canal. They were sewed together 
plain No. 0 catgut. A transverse incision, three and one-half to four inches lor 
made through the skin and subcutaneous fat about three inches above the upper n 
of the defect. The skin and fat between this incision and the defect were under 
and the Celsus flap thus made was slid downward and sutured to the lower mat 
of the defect with interrupted silkworm gut, epidermal approximation with continu 
fine “dermal” suture. The defect left by sliding the flap was sprinkled with bis: 
subiodide powder and a dry dressing applied. 

The baby was kept in the head-down, face-down position with lower limbs 
ing down over a pillow for the next ten days. The spinal fluid Wassermann was mn 
tive. June 10, 1923.—The baby seemed drowsy and there was a purulent discl 
from wound. Some of the sutures were removed. June 12, 1923.—The baby was bette: 
Culture taken June 10, 1923 showed Bacillus coli. The further course was uneventful 
and the baby left the hospital June 27, 1923. 

The present condition of the child as reported by the physician in charge, Dr. J. H 
Cochran, of Gideon, Missouri, is: “The child is living and well. There is no cont: 
whatever over bowel or bladder. A diaper is worn constantly. The child is above 
average intelligence. There is a moderate talipes calcaneus, but she walks pretty wel 
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Comment.—It will be noticed that in many of the histories the state: 
is made that the sac wrinkles or does not bulge when the baby cri 


though there were not direct continuity with the general subarachnoid 


the defective area walled in, as it were. This is interesting when we remem 


that as late as 1885, a commission appointed in England agreed that th 


results were to be expected from treatment by injection of iodine, ef 


Case VI.—St. John’s Hospital, Gen. No. 12315, admitted September 
baby, seven days old. Father and mother had always been healthy No hist 
any kind of deformity in family of either. One other child five and one-half year 
healthy. The mother had been “badly shaken up” in an auto accident during 1 
month of this pregnancy. The child does not move its legs. They hang flac: 
child is held up. There is a tumor, oval in shape, in the mid-line of the bacl 
upper edge is just about the last ribs. Its long axis is vertical, about two inches 


and it is about one and one-half inches wide in its widest part. It is dark red o1 


in color, is raised about one inch above the level of the back. It is covered wit 


very thin pellicle which is translucent and through which fluid can be seet \ 


summit is a depression, also oval, with long axis vertical, nearly two centimetres 
and half as wide. The floor of this dimple or depression seems pulled in, is yell 
red and granular, and is not covered by the pellicle covering the tumor elsewher: 

is this floor translucent as the pellicle is. In the mid-line in the bottom of the dep: 


granular area, and rather nearer its upper end, is a tiny orifice from whicl 


fluid wells slowly up. The upper edge of the depressed area comes to within one c 


metre of the upper edge of the tumor and between these points in the mid-] 
structure thought to be the cord is visible through the thin covering in the trans] 
depths of the cyst-like tumor. There is no anal reflex. The anus has a loose, 
appearance and urine dribbles from the vulva from time to time. 


Confident that the condition was a cystic myelocele and owing to the fact that 


was paralysis of limbs and sphincters, operation was advised against, but was agi 


to at the urgent request of the parents who felt they were morally obliged t 
an effort to save the child. In sterilizing the raw area by the cautery in a cass 


seemed somewhat similar in appearance to this (Case V), there is no doubt the par 


of the legs was made worse. I therefore decided to use tincture of iodine—3™% per cent 


and after three minutes to wash this off with alcohol, and then to slice away a 


thin layer of the raw surface from above downward under a stream of salin 


Operation.—September 7, 1923. The baby was placed in the head-down posit 


and anzsthetized with ether given on the open mask. The sterilization was carried 
as planned. The sac was opened in the mid-line above the depression and_ th 


was seen to emerge, normal in appearance, from the canal above and to termit 


attaching itself to the roof of the sac at the bottom of the depression, and, flatteni 


itself out strap-like, it formed the roof of the sac in the bottom of the depressed 
Opening the sac in the mid-line below the depressed area, no cord could be seet 
many strands identified as nerves and filum streamed from the under surface of 
depressed area. None of the nerves followed or adhered to the lateral walls of th 
but all were traced forward toward the longitudinal hollow which we took to b 
open spinal canal. 

The cyst wall was cut away from the edge of the granular area. It was 


thin but not so weak as one would expect. <A transverse excision of the sac was 


Th 
I 


made just as close to the edges above and below as permitted by normal skin. Beginni: 


at the ends of the ellipse, the skin with the subcutaneous tissue was dissected up 
side toward the central longitudinal furrow until the membranes coming out of 


canal were encountered. This membrane—dura?—was now followed into the wal 


the cyst. On either side a good flap of it was obtained. There was very little blee« 
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system and its outer that of the skin is, of course, what one 
expected, since the deep portion of the sulcus vertebralis forms 
nervous system. The process found in the sac, I take it, was 


cross-section of the lateral walls of the sulcus vertebralis, whi 


unabsorbed. Perhaps, in fact, this unabsorbed remnant was the c 


spina bifida, but why it was not absorbed has not yet been told 


Case VIII.—St. Mary’s Infirmary, Reg. No. 57195, admitted Marcl 
healthy male, sixteen hours old. There were five other children all living 
deformities on either parent's side of the family. There are no paralyses 
There is an enormous, somewhat spherical tumor attached by a pedicle to 


of the back. The pedicle reaches from about iumbar 3 to sacral 3 (about 


half inches). The tumor is covered with dusky red skin, and many larg 


be seen on its surface. It is moderately tense, fluctuates on test, and seet 
fluid. It is translucent throughout. It is quite five inches in diameter 
causes bulging of the fontanelle. No paralyses. Meningocele. It was deci 
at once. 

Operation—The usual position, ether anzsthetic. The cyst was punct 
cubic centimetres of cerebrospinal fluid were slowly withdrawn _ befor« 
empty. The sac was opened on its summit and a still further (estimated a 
centimetres) amount escaped. A transverse elliptical incision was made, 
pedicle. The skin was reflected and the pedicle exposed. Looking into the 
the incision in its summit, one could see nerves lying in the open spinal 
bottom of the sac. Some of them were doubled up or folded upon thems: 
penetrated the pedicle wall below, escaping from the sac into the superficial 
the sacrum. The pedicle was cut long enough so that its edges would 
than meet each other in the mid-line. They were sewed together with cor 
No. 1 catgut. Two flaps of fascia were now elevated (see Fig. 4), turt 
till one overlay the other, and sutured in this position with interrupted ma 
of No. 0 twenty-day catgut. Skin closed by sliding. (Fig. 5.) 

By mistake the sutures were removed too soon and on the sixth day t 


opened in the mid-line. However, by careful dressing and using 2 per ¢ 
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sac. That its inner end should resemble the structure of the central 
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chrome freely and continuing the head-down position, infection was kept out a1 


April 12, 1925, the child was taken home completely well. The child at p 
fectly normal. No sign of hydrocephalus 


Comment.—W hile this is an example of meningocele, and although it 
entirely covered with normal skin, it was of such a size that it most su 
would soon have become traumatized or ulcerated. Nothing was _ to 
gained by waiting and it is very well known by all who have had n 
experience with operations on babies that there is very little shock 
operations done during the first hours of life. 

Case I[X.—St. Mary’s Infirmary, Reg. No. 60432, admitted November 10 
A female baby, seventeen days old. Seems healthy. Has a rather large head 
cephalic ?—but no bulging of fontanelles. The baby was normal delivery, full term, « 
pounds. There is a tumor in the mid-line, in upper lumbar region. It is about 
inches in diameter, circular in outline, and about one and one-fourth inches it 
The skin covering it is of a peculiar, purplish-red, and ascends half way to the sumn 
where it gives place to a thin, gray-white membrane. Along the mid-line at the sum: 
over an area about 1.5 by 2.5 centimetres there is no epithelial covering. Thx 
here is granular and red in color and from this surface, occasionally, a drop of « 
fluid comes. No opening can be seen. Pressure over the tumor is not felt over 
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structure was attached to the roof of the sac, under the funnel-shaped dimple 
line, previously mentioned. The cord-like structure was cut free from th 
turned back into the spinal canal. It was necessary to remove the vertebral 
the pedicle of the sac in order to do this without squeezing or crushing it 


of the sac was left just long enough so that its serous surfaces could bi 


vertical mid-line closure. Two flaps of lumbar fascia, bases toward each ot 
close as possible to edge of bony defect, and long enough to cover the def 
turned over backward, one to overlap the other and close the defect The usual 
closure was then made. The recovery was uneventful and the child ts at pre 


normal in all respects. 

Comment.—In this case, cerebrospinal fluid (7) had been escaping 
the tumor for at least two months, and yet the child remained quit 
Other such are recorded by Fincham and Hoon. The structure proj 
which “looked like the end of the cord devoid of nerves” perhaps should 
been removed. Section through the roof at the place where this structur: 
been detached showed: “Tissue covered by squamous epithelium. The 
epithelial tissue consists of granulation tissue, richly infiltrated with leu 
and older hyalinized fibrous tissue. There are many lymph spaces whic! 
much in size and shape. (Arachnoid? 

In my opinion, this is exactly the same sort of structure as that e1 
tered in Case V11—namely, an unabsorbed “rest” derived from the w 
the neural groove. In this case it was found at the extreme end of thi 
instead of in the mid-dorsal region, and more than likely was the fil; 
terminale still canalized. 

Case XI.—St. Mary’s Hospital, Reg. No. 281350, admitted April 3, 192% \ 


baby, well formed except for an abnormality in the lower part of mid-lin 


which consists of two portions, an upper hemispherical portion raised up to the « 
of three-quarters of an inch and being about one and one-half inches in 
Attached to this and extending down from it, is a V-shaped trough, base formed 
above-mentioned tumor and apex extending to within two inches of anus. The \ 
portion continues up and ends in a depression or dimple on the lower half of th 
This depressed, triangular area is red and glistening, looks like a congested 
membrane, and from it is discharging clear fluid. The tumor is_ bluish-whit 
covering is a thin pellicle, semi-translucent. It becomes tense when the baby cries 
the fluid flows more freely from the area when the baby cries. Between the tip 
reddish, triangular area and the anus, there is a deep depression (dimpl 

line. The baby moves all of its !imbs normally. There is no anal reflex. The bab 
urine from time to time, and although the anus has a loose feel, the bowel 


intervals of perhaps three or four hours 


O peration. April 3, 1928 The day before operation, the part was painted « 
three hours with 2 per cent. mercurochrome and kept covered with sterile gauz 
was not allowed to become soiled. The preparation for operation consisted in paint 
the field with half-strength tincture of idoine This was removed with alcohol 


was not applied to the raw surface, but 2 per cent. mercurochrome was used 


Then with a sharp knife, while the baby was held in the head-down position, be 
at the highest point of the raw area, the surface of the raw area was pared awa 
a stream of sterile saline. A very thin area was removed, as is sometimes don 
preparation for a skin graft. The tumor was incised and its interior inspected 


contained cerebrospinal fluid which escaped, when a mass could be seen apparently « 
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was kept in the head-down position, but when cerebrospinal fluid no longer d 
it was lowered to normal and lay on either side or abdomen. 

A partial post-mortem was obtained and revealed a diffuse, foul-smellin; 
peritonitis, the cause of which was not determined, but there was a distended 
with gangrenous cystitis, and at one point the bladder wall was so thin that fib: 
laid down on the periteneum at this point (posterior superior surface). Cultur 
made but were lost on the way to the laboratory. 

Case XII.—St. Mary’s Infirmary, Reg. No. 63201, admitted June 4, 1928 
baby, ten months old. Since birth the feet have been “clubbed” (varus), and 
has not moved her legs properly. The child seems normal mentally. The head 
The eye movements are normal and “the fundi show slight venous engorgement 
the disc edges are not clear” (Doctor Hardesty, ophthalmologist). The child cai 
thighs on the abdomen. Asleep, she lies on the right side with thighs almost at 
angle with the body, and knees in extension. She can slowly move the right knee a 
foot slightly, but the whole left lower limb is paralyzed. Response to pin pricl 
light touch is negative in the left leg and thigh, and seems less than normal 
right. The sphincters are incontinent. The anus gapes. The baby’s color is g 
it is well nourished. There is a tumor, somewhat hemispherical, in the mid-lin 
back in the mid-lumbar region. It is about 5 centimetres by 5 centimetres, and 
vated about 3% centimetre. Its surface looks like scar tissue, and is much fur 
The skin covering the summit is bluish and thin-looking. The tumor has 
feel, is compressible, but not reducible, becomes tense when the child cries, but d 
pulsate. A few coarse hairs are seen around its base. An X-ray of the spine rev 
defect in the third and fourth lumbar vertebral arches. There is a slight enlarg 


of the skull and convolutional impressions are deepened. The other three child 


the family are healthy. The Wassermann (cerebrospinal fluid) is positive 
Operation.—June 4, 1928. <A transverse excision removing an ellipse of ski 

the tumor in the centre. (See Fig. 2.) The pedicle of the sac was left long e1 

so that its edges could be approximated in a vertical suture. The pedicle is thicl 


fibrous, and is about one inch in vertical, and slightly less in transverse diameter 
sac contains clear fluid and a fibrous, cord-like structure—filum terminal 
from the canal and joins the roof of the sac in the mid-line below the centré 
summit. Neither cord nor nerves were seen. There was a quantity of peculiar, fib: 
fatty tissue outside the pedicle. The sac was cut away and the opening was clos 
suturing the pedicle edges together vertically and then two flaps were raised fron 
lumbar aponeurosis, and turned over backward, the edge of one made to overlap tl 

| 


the other. The skin and subcutaneous tissue closed in the usual way by sliding d 


a flap from above. The child made an uneventful recovery, and was discharged J 
5, 1928. 
Present condition unknown. 


Comment.—This child seemed to acquire more use of its legs after 


operation, but I could not be entirely sure whether the movements were volu 
tary or reflex. There was no recovery in the sphincters. The mentality r 
mained bright, and the child seemed quite well in other respects. 


SUM MARY 
The records of all the author’s cases up to 1929 are given—twelve cases 
There was one operative death(?). The child developed cystitis and peri 
tonitis and died on the fourteenth day. 
The ages varied from sixteen hours to seven months. There were seve 
females and five males. 
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prevention or treatment of septic processes because the innumerabk 


ological tests at our disposal are all subject to criticism; hence the rey 


confusing and contradicting. Practicaily speaking, the only method to 


an antiseptic, after its bactericidal action has been ascertained in prel 


antiseptic and toxicity tests, is to evaluate the clinical results obtain 


to compare them with results observed after use of other known disinf. 


The fact that new antiseptics and germicidals make their appear 


the literature and on the market serves as best proof that most « 


stances in general use fall short of the ideal in their therapeuti: 


f the 


actiol 


popularity of some of the newer antiseptics is not based entirely upot 


merits but 1s due partially to the wide publicity and undiscerning ent 


astic reports. 


On the other hand, some valuable old antiseptics have been over! 


fallen into misuse either because they have not been made the subj 


extensive clinical studies or because they did not represent products 


commercial value. One of the most powerful among such antiseptics 


liant green. The bacteriostatic action of certain dyes on bacteria was obset 


as early as 1887. Browning, ef al.* recommended the use of brilliant 


in 1917; they found that the substance is particularly destructive to th 


group but toward bacterium coli its bactericidal value is considerably 


Krumwiede and Pratt* found that the inhibition of growth by brilliant 


has been most evident among the Gram-positive bacteria; the par 


enteritidis types are more resistant. 


with brilliant green. Peterson® studied the comparative merits of vari 
antiseptics by recording their inhibiting effect upon the yeast-sugar mixt 
The method consists in determining the smallest quantity of drug that 


prevent the formation of gas in a yeast-sugar mixture of definite stret 


Ligat® reported very satisfac 


tory 


during a period of one hour. Whereas the inhibitory amount of metapl 


grams was 0.0017 and that of mercurochrome 0.065, the amount of ge: 


violet was only 0.0039, crystal violet 


These figures show that the above-mentioned aniline dyes possess a mu 


stronger inhibitory power than mercurochrome and compare very favo1 


~ 


0.0024 and methy! violet o 


with metaphen. Another dye, however, is still superior to these anilin 


as far as bactericidal action is concerned and this is brilliant green as s| 


by the experiments carried out by Norton and Davis’ who determined 


bacteriostatic action of dyes on streptococcus viridans and pneumococci 


state that brilliant green is the most active dye they found, as evidenced 


the following part of their protocol : 


Dye 
Brilliant green 
Gentian violet ....... 
Methylene blue ........ 
Methyl violet 


According to their statement to have a marked bacteriostatic action, a d 


must contain three benzol rings and two or more amino-groups in which 
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No infections were observed which could be ascribed to the use of bri 
green. In one case a stitch abscess occurred which could be traced t 
| 


taminated catgut. Not in a single case in the series of I11 were t 
indications of irritation of the skin, even when wet compresses had 
applied afterward. The use of brilliant green should be of special i 
in the pre-operative preparation of the skin for thyroidectomies where ab 
tion of the tincture of iodine is feared. A 0.5 per cent. solution was 

on mucous membranes for hemorrhoidectomies, vaginal repairs, suturi: 
lacerated lips and similar conditions. 

2. Prophylactic Treatment of potentially infected wounds and abra 
including minor injuries as well as extensive lacerations which came unde 
treatment a very short time after injury and where no clinical signs of 
tion were yet present. There is no positive criterion to judge the efficie: 
of an antiseptic in such conditions and in forming an opinion one is gui 
by impressions rather than by definite figures. An opportunity present 
itself, however, in a case of laceration of several fingers to investigaté 
comparative value of metaphen, mercurochrome and brilliant green 
seven injured fingers presented approximately the same degree of injury 
soft parts and were equally contaminated with dirt and machine oil 
two wounds treated with metaphen showed no signs of infection and 
duced granulations of a pale pink color; the healing process was f 


rapid; three fingers treated with mercurochrome produced pus and s| 





brownish granulations of moderate size with very slow healing tendencies 
two fingers treated with brilliant green a rapid formation of exuberant 
bright-red granulations could be observed which led to a scar formati 
more quickly than in the other fingers. Of course, such an experiment is 
conclusive as to the relative value of various antiseptics as ii) may be argu 
that the degree of infection of each injured finger could not be exactly deter 
mined; nevertheless the striking results are in line with experiments 
Browning, et al.,> who also observed in a large number of cases that brilli 
green stimulates the formation of richly vascularized red granulations w! 
with flavine the granulations were not so bulky and of pale color. No indi 
tions of tissue damage or irritation could be observed. 


B. Therapeutic Treatment.—This category comprises 123 cases w 
already exhibited manifest infection when they presented themselves 
treatment. This group comprises such spastic conditions as abscesses locaté 
in various parts of the body, including Bartholini’s abscesses and po 
operative stitch abscesses ; acute suppurative bursitis; acute suppurative 
phadenitis; boils; carbuncles; phlegmons, cellulitis; fistula resulting fror 
osteomyelitis. In addition to the painting of the skin with brilliant gr 
solution before the incision was made, the solution was also instilled into t! 
wounds at each dressing. In a number of cases this treatment was suppl 
mented by bathing the infected part in a warm aqueous solution of brilliant 
green I: 2000 and compresses of an aqueous solution 1: 1000, In ischi 
rectal and perianal abscesses the results appeared to be superior to mercuro 
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very cheap. The impression was gained that in many instances the sul 
Was superior to other antiseptics in common use. These findings 
further clinical investigations as to the value of brilliant green and sus 
the desirability of laboratory experiments in order to evaluate it as a ge 
antiseptic. 
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ROOT OF THE TRIGEMINAL NERVE 


THE POSTERIOR FOSSA 


THROUGH 


By Wituiam P. Van WacGenen, M.D 


Or Rocnester, N. ¥ 


1O13 





of the face. Metastases 


of a gland in the temporal region had been done, and at the time seen the 


infected. Beca 
the 


root of the trigeminal 1 


slightly 
because of presence 


novocaine and colonic 
trigeminal dorsal root o 
and a smail artery to 


then possible to slip a 
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to the parotid gland and temporal region had occurred 


use of the presence of tumor in the operative 


it to 


held 


of infection was thought advisable section the 


verve through the posterior fossa. This was 
ether anesthesia. There was some difficulty 


wing to the fact that a large 
it. 


Im eX] 


petrosal nerve lay directly 


rf The artery was coagulated and divided 


hook beneath the vein and avulse the posterior root 


X DOs 





damaging the motor division or The 
(Fig. 1 and Fig. 2.) 
Carcinoma of the jaw with cervical metastases. 


tearing the petrosal vein 
anzsthesia in the distribution of the fifth nerve. 


Case III. Section 


patient 


oO 


hi 


tht 


] 
ic] 


lé 


root of trigeminal nerve through the posterior fossa in order to combine cervi 


No. 


rhizotomy with section of the root of the fifth nerve. G. G., 





Fic. 1. Fic. 2 
Fic. 1 Case II Basal-cell carcinoma of face Metastases to temporal region an 
which base became infected following biopsy 
Fic. 2.—Case Il. Type of incision used for unilateral cerebellar exposure and sectior 
of trigeminal nerve via posterior fossa 


forty-seven-year-old man, was transferred to the neurosurgical service because of sever 


pain from carcinoma of the right jaw to the floor of 


When first seen most of the pain was largely 


with metastases 
cervical lymph-nodes. 
cervical metastases. 

of the 
dorsal-root section, because of his poor general condition. 


rather 


At 


terior border sternocleidomastoid muscle was done 


than 
the same time 


hospital 


the 


the 
A section of the cervical nerves as they appeared along thé 


an 


mouth 


regu 


hel 


carried out 


i 





intradural 


ligati 


of the external carotid artery was carried out because of the danger of hamorrhag: 


ulcerations within the oral cavity. 


The patient obtained considerable relief from pai 


this 


for about six months and was able to eat and sleep moderately well. At the end o 

time, however, he had a recurrence of the pain both in the distribution of the cervi 
nerves and of the right trigeminal nerve. Opiates by this time had proven to be 
little use and some more radical measure for relief of pain seemed warranted. U1 


colonic ether and local anzsthesia, the right trigeminal nerve was exposed through th« 


px steric r fe SSa. 
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root, each associated with fairly profuse bleeding, the wound was closed. Sever 
later the posterior root of the fifth nerve was divided through the posterior fossa 
patient succumbed some six days later. Autopsy revealed the presence of a small 
cinoma of the sphenoid sinus with extension to the pituitary gland, sphenoid bi 
Gasserian ganglion, and the dura mater at the base of the skull. (Fig. 3.) H 
had moderate bilateral bronchopneumonia, arteriosclerotic kidney, healed puln 
tuberculosis, and chronic, adhesive pleuritis. Changes in bone commonly associated 
Paget's disease were everywhere evident. 

Casp V.—Trigeminal neuralgia—major. Section of posterior root of t) 
nerve through posterior fossa because of dense adhesions between dura mate? 
serian ganglion. R. H., a forty-one-year-old man, was referred to the hospital beca 
of severe trigeminal neuralgia of some ten years’ duration. He had had nine 
“deep alcohol injections,” only two of which had given any lasting benefit. 

Operation.—An attempted section of the dorsal root of the trigeminal nerve thr 
the temporal fossa was made with the patient in the sitting posture. The middle mer 
geal artery was divided without difficulty. From this point on the dissection to m 
the dorsal root was extremely difficult The dura was leather-like and so det 
adherent to surrounding structures that it could not be elevated from over the 


root. The mandibular division of the ganglion and dura over it seemed fused 


ophthalmic division of the ganglion was then exposed and attempt made to um 
enough of the ganglion itself to either inject it or extirpate it. This also proved im; 
sible. Presumably the previous stray alcohol injections had set up a profuse conn 
tissue reaction about the dura and surrounding structures. 

Two days later the posterior root of the trigeminal nerve was exposed throug! 
posterior fossa. The arachnoid about the nerve was much thickened and adherent 
surrounding structures. Several fair-sized radicles of the petrosal veins gave troubl 
some bleeding and it was only after a long tedious procedure that the dorsal root 
finally divided. The patient has had complete relief of pain but has had some’ persist 
ataxia of one arm, presumably due to damage to the cerebellum in exposing the d 
root and controlling bleeding. 

lhe operative procedure has varied greatly in its technical difficult: 
In three of the reported cases the trigeminal dorsal root was sectioned w 
comparative ease. In one case it was necessary to electrocoagulate the root 
along with a branch of the petrosal vein. The root could not be divice 
without a great likelihood of tearing the vein. On the other hand, complet: 
anzsthesia and relief of pain followed such a procedure. In one case serious 
bleeding from a torn petrosal vein occurred and was controlled only wit! 
difficulty. Evidence of slight but permanent damage of the cerebellar lob 
has resulted. In none of the cases has there resulted any injury to an adjoi 
ing nerve. The operation has been performed on five other patients wher 
the dorsal root could have been sectioned through the temporal fossa. I 
two of these cases the root was only partially sectioned. In both of thes 
cases the pain has been completely relieved. Sensory examination following 
this is in accord with that described by Dandy, i.c., there was a preservatior 
of normal sensation over the distribution of the trigeminal nerve except for 
a small area about the upper lip in one instance and about the lower lip in 
another. The impression gained from these ten cases is that the operation 
a procedure of considerably greater magnitude and risk than that throug! 
the temporal fossa. In spite of this, familiarity with the operation would 
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PENETRATING WOUNDS OF THE ABDOMEN* 
By Artuur E. Biturnes, M.D., ann ApoLtpn WaLKLING, M.D 
or PurLapeLpnata, Pa. 
FROM THE SURGICAL SERVICE OF THE PENNSYLVANIA HOSPITAL 
WE HAVE reviewed the records of 220 cases of penetrating wounds 
abdomen admitted to the Pennsylvania Hospital during the years 19 
1930 inclusive, and for the privilege of reporting them we are much ind 
to Drs. John H. Gibbon and Charles F. Mitchell, surgeons-in-chief to th 
pital, and to the former chiefs upon whose services they were admitted 
have not included in this series any cases with penetrating wounds 
than those resulting from stab and gunshot injuries. We are consideri 
two groups separately because the stab wounds, as a group, are | 
than the gunshot cases, for the reason that, in the latter, there is more ha 
rhage and more extensive visceral injury. 
In this series, about the usual ratio of danger of the gunshot over the 


injuries was maintained, that is, a littlke more than 2 to 1. The ope 


mortality in civil life seems to have been established around the 50 pet 
level for gunshot wounds and about 25 per cent. for the stab injuries, 
a considerably higher total rate for both groups. In the gunshot ca 
Wallace, reporting on 1200 cases from the British Expeditionary | 
showed an operative mortality of 53.9 per cent., and a total mortality 
cluding non-operative cases of 60.2 per cent. Lockwood, Kennedy, 
in military service, reported on 500 cases with an operative mortality of 5 
per cent. In 1902, Fener reported on 152 cases of gunshot wounds 
the Charity Hospital, New Orleans, 96 of which suffered visceral injury 
71 deaths (74 per cent.). Bivings, in 66 cases operated upon, reporté 
mortality of 60.6 per cent. McKeithen’s mortality on 56 gunshot cases 
44.0 per cent., and on 13 stab cases 30.7 per cent. 

The experience of the Charity Hospital in New Orleans in these injuri 
seems to have been greater than that of any other institution, and they 
appointed, under the direction of Doctor Matas, a special committee for 
study of these cases. Miller’s report on a personal experience in 46 « 
operated upon there with 23 recoveries, and a paper by Loria dealing 
“visceral injuries in gunshot wounds of the abdomen” are the latest 
munications from this institution. Mason, in his last report, analyzed 
cases, stressing the influence of haemorrhage on mortality, and has divi 
his series into a large and small hemorrhage group regardless of viscet 
injury, showing a mortality of 87.2 per cent. in the large hemorrhage seri 
and 36.1 per cent. in the small hemorrhage series. He urges strongly 

*Read before the Philadelphia Academy of Surgery, May 4, 10931. 
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findings.—Intestine protruding; slight hemorrhage. Operation.—Explorat 
omy; irrigation N. S. S.; drainage. Days in hospital—Twenty-one. 

Case I1].—White man, twenty-three years old. Operation, hours afte: 
Location of wound.—Lower right abdomen, anterior. Operative findings.—P: 
wound; slight hemorrhage. Operation.—Exploratory laparotomy; no drait 
in hospital—Eighteen. 


Lo ¢ 


Case 1V.—White man, forty-seven years old. Operation, hours after 
One and one-half. Location of wound.—Upper left abdomen, anterior. Operatiy 
ings.—Laceration of mesentery, slight hemorrhage. Operation.—Laparotom 
no drainage; irrigation N. S. S. Days in hospital—Twenty. 

Case V.—White man, sixteen years old. Operation, hours after injury 
tion of wound.—Lower left abdomen, anterior. Operative findings.—Four pert 
ileum; laceration of mesentery; severe hemorrhage. Operation.—Enterorraphy ; 
tion N. S. S.; drainage. Days in hospital_—Thirty-two. 

Case Vi.—White man, thirty-one years old. Operation, hours after inju 
and one-quarter. Location of wound.—Upper left abdomen, from back. Operati 
ings—Wound of spleen; diaphragm; pleura; slight haemorrhage Oper 
Laparotomy; drainage. Complications—Pulmonary collapse. Days in 
Twelve. 

Case VII.—Colored man, fifty years old. Operation, hours after injur 
Location of wound.—Upper left abdomen, anterior. Operative findings.—Tw: 
tions stomach; slight hemorrhage. Operation—Gastrorrhaphy; no drainage. | 
cations.—Local peritonitis. Days in hospital—Thirty. 

Case VIII.—Colored man, thirty-six years old. Operation, hours afte 
Three. Location of wound.—Upper mid-abdomen. Operative findings.—Wou 
stomach; evisceration of stomach and omentum; moderate hemorrhag¢ Operat 
Gastrorrhaphy. Days in hospital.—Thirteen. 

Case 1X.—White man, twenty years old. Operation, hours after injury.—] 
one-half. Location of wound.—Upper left abdomen. Operative findings.—On« 


tion of small intestine; laceration mesentery. Operation.—-Enterorrhaphy sutur: 
drainage. Days in hospital.—Thirteen. 

CasE X.—White man, twenty-two years old. Operation, hours after 
Three. Location of wound.—Upper left abdomen. Operative findings.—W: 
stomach; slight hemorrhage. Operation.—Gastrorrhaphy; no drainage. Days 
pital.—Thirty. 

Casp XI.—White woman, thirty-eight years old. Operation, hours after injur 
Location of wound.—Left lower abdomen. Operative findings.—Penetrating 
severe hemorrhage ; external wound. Operation.—Exploratory laparotomy; no dt 
Days in hospital.—Eighteen. 

Case XII.—White man, twenty-one years old. Operation, hours after inju 
Location of wound.—Upper left abdomen; anterior; multiple. Operative findi: 
Wound of stomach; diaphragm; pleura. Operation.—Gastrorrhaphy ; suture diapht 
drainage. Days in hospital.—Twenty 

Case XIII.—White man, twenty-two years old. Operation, hours after injur 
Location of wound.—Lower left abdomen. Operative findings.—Penetrating 
Operation.—Exploratory laparotomy; no drainage. Complications.—Partial obstru 
fifth day. Days in hospital.—Seventeen 

Case XIV.—White man, twenty-two years old. Operation, hours after inju 


Eighteen. Location of wound.—Upper left abdomen; anterior. Operative findi: 


Wound of diaphragm. Operation.—Exploratory laparotomy ; suture diaphragm; no dra 


age. Days in hospital.—Fifteen. 
Case XV.—White man, twenty-five years old. Operation, hours after injury 
Location of wound.—Upper left abdomen, lateral. Operative findings.—Lacerati 
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findings.—Penetrating wound; laceration of omentum; omentum protruding 
hemorrhage. Operation.—Exploratory laparotomy; suture; ligation; 
Days in hospital—Fourteen 

CasE XXIX.—Colored man, forty-two years old. Operation, hours aftet 


Two and one-half. Location of wound.—Lower left abdomen; anterior. Oper 


ings.—One perforation small intestine; moderate hemorrhage. Operati 
rhaphy; suture; drainage. Days in hospital.—Seventeen. 

Case XXX.—White man, twenty-six years old. Operation, hours afte: 
Two. Location of wound—Upper right abdomen; anterior. Operative 
Penetrating wound. Operation.—Exploratory laparotomy; no drainag« ( 


Infection of wound. Days in hospital.—Twenty 
Cast XXXI.—Colored man, forty-nine years old. Operation, hours after 


Two and one-half. Location of wound.—Anterior abdomen. Operative 
Penetrating wound; severe hemorrhage from omentum.  Operatiot 
laparotomy ; ligation; no drainage. Days in hospital—Nineteen. 


Case XXXII.—Colored man, thirty-six years old. Operation, hours afte1 
One. Location of wound.—Upper left abdomen; posterior lateral. Operative 
Small intestine protruding through penetrating wound. Operation.—] 
laparotomy; no drainage. Days in hospital—Nineteen. 

Case XXXIII.—White man, thirty-five years old. Operation, hours afte 
Three-quarters. Location of wound.—Upper left abdomen; anterior. Operative 

Laceration of mesentery of small intestine. Operation—Exploratory lay 
suture; no drainage. Days in hospital.—Fourteen 

Cas—E XXXIV.—White man, thirty-eight years old. Operation, hours afte: 


Two. Location of wound { pper left abdomen; anterior. Operative 


Severance of hypogastric vein; wound of mesentery: descending color Oper 


Exploratory laparotomy ; ligation. Days in hospital —Eighteen. 

Case XXXV.—White man, thirty-nine vears old. Operation, hours after 
One. Location of wound.—Upper left abdomen; anterior. Operative findi 
foration of jejunum; laceration of mesentery; hemorrhage. Operation.—Enter 
suture; no drainage. Days in hospital.—Fighteen 

Case XXXVI.—Colored man, twenty-six years old. Operation, hours after 
Two. Location of wound.—Upper left abdomen; anterior. Operative finding 
trating wound of liver; moderate hemorrhage. Operation.—Laparotomy ; suturs 


no drainage. Days in hospital.—Fourteen 


Case XXXVII.—Colored man, ? years old. Operation, hours after inju 
Location of wound.—Lower right abdomen; anterior. Operative findings e] 
wound. Operation.—Exploratory laparotomy; no _ drainage. Days in 
Sixteen. 

Case XXXVIII.—Colored woman, fifty years old. Operation, hours after 
Three and one-half. Location of wound.—Left lateral abdomen (flank ) ( 
findings.—Penetrating wound; laceration mesentery; descending colon. Oper 
Exploratory laparotomy ; ligation; drainage Days in hospital.—Thirty 

Case XXXIX.—Colored man, eighteen years old. Operation, hours after 
One. Location of wound.—-Lower right abdomen; anterior. Operative fi 
Omentum protruding. Operation—Omentum excised; no drainage. Days in hi 


Thirteen. 

Case XL.—Colored man, thirty-five years old. Operation, hours after 
Fourteen. Location of wound. Lower left abdomen; anterior. Operative fi 
Penetrating wound; slight hzmorrhag: Operation.—Exploratory laparoton 
age. Complications.—Local peritonitis. Days in hospital.—Fourteen 

Case XLI.—Colored man, thirty-five years old. Operation, hours after 


One. Location of wound.—Upper left abdomen; anterior. Operative findings 
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Cast LIV.—Colored man, thirty-four years old. Operation, hours afte: 
Two. Location of wound.—Upper left abdomen; anterior. Operative findi: 
tion of gall-bladder ; omentum protruding; slight hemorrhage. Operation 
laparotomy; suture ligation with drainage. Days in hospital—Eighteen 

Case LV.—Colored man, thirty-nine years old. Operation, hours afte: 
Five. Location of wound.—Upper left abdomen; lateral. Operative findi: 
trating wound; severe hemorrhage; laceration gastrocolic omentum; oment 
truding. Operation—Exploratory laparotomy; ligation with drainage; reinfu 
cubic centimetres of blood. Complications—Wound infection. Days 
Twenty-three. 

Case LVI.—Colored man, twenty-two years old. Operation, hours after 
One-half. Location of wound.—Lower left abdomen; anterior. Operative 
One perforation small intestine; slight hemorrhage; omentum protruding. Ope 
Enterorrhaphy; no drainage. Days in hospital.—Eleven. 

Case LVII.—Colored female, twenty-eight years old. Operation, hours aft 
jury.—Ten. Location of wound.—Upper left abdomen, from back. Operative find 
One perforation large intestine; descending colon. Operation.—Enterorrhap! 
drainage. Complications.—Wound infection. Days in hospital—Twenty-thre 

Case LVIII.—Colored man, twenty-nine years old. Operation, hours after 
Two. Location of wound.—Upper left abdomen; posterior, Operative findings 
tion of spleen (slight) and diaphragm; slight hemorrhage ; omentum protruding 
tion.—Exploratory laparotomy; suture with drainage. Complications.—Wound 
ninth day; resutured. Days in hospital—Thirty-one. 

Case LIX.—Colored man, thirty-eight years old. Operation, hours after 
Four. Location of wound.—Upper left abdomen; anterior. Operative findings 
of liver; pancreas (slight); severe hemorrhage. Operation.—Exploratory lapat 
packing with drainage. Days in hospital.—Seventeen. 

Case LX.—Colored man, twenty-five years old. Operation, hours afte: 
Twelve. Location of wound.—Upper left abdomen; anterior. Operative findit 
perforation of anterior wall of stomach. Operation.—Gastrorrhaphy ; suture wit! 


age. Complications.—Wound infection. Days in hospital—Twenty-three 


Stab-wound Injuries—No Operation—Recovery 


Case I.—White man, thirty-five years old. Multiple stab wounds, penetratii 
probably no perforations. Refused operation. Left hospital in two days with 
peritonitis still present. Readmitted to hospital three times during the next mont! 
out abdominal symptoms, but infection still present in shoulder wounds 

Case I1.—Colored man, thirty-six years old. Single stab wound, penetratit 
probably no visceral injury. Refused operation. Apparently had local peritonitis 
subsided. Left hospital in five days, earlier than advised: but in good condition 

Case III.—Colored man, thirty-two years old. Multiple stab wounds. Per 
wound right thoracic cavity, surgical emphysema (no effusion of consequence 
trating wound upper abdomen without visceral injury; no peritonitis; no infecti 
wounds; no complications. Left the hospital in eleven days. 


Stab-wound Injuries—O peration—Death 


Case I.—Colored man, twenty-four years old. Operation, hours after injut 
and three-quarters. Location of wound injury.-—Lower right abdomen: anterior. | 
tive findings.—Two perforations small intestine; two of large intestine: severe he 
rhage. Operation.—Enterorrhaphy ; irrigation N. S. S.; drainage. Time and aut 
cause of death.—Fourteen hours; hemorrhage; shock; early peritonitis 

Case II.—Colored woman, fifty-seven years old. Operation, hours after it 


Two. Location of wound injury.—Upper left abdomen. Operative findings.—\W 
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cause of death—Four hours; hemorrhage; penetration right pleura; wour 
vena cava overlooked at operation 

Case XII.—Colored man, thirty-five years old. Operation, hours after in 
and one-half. Location of wound injury.—Upper left abdomen; anterior 


findings.—Wound of stomach; severe hemorrhage; second operation f 





wound with evisceration of intestines. Operation.—First operation, gastrort 


drainage; second operation second day, wound repair; drainage. Complicati 


tured wound; general peritonitis. Time and autopsy cause of death—Four 
eral peritonitis. 

CaseE XIII.—White man, twenty-six years old. Operation, hours aft 
Qne to two. Location of wound injury.—Left abdomen; anterior. Operative 


One perforation small intestine; injury to mesenteric border of ileum; s¢ 


rhage. Operation.—Enterorrhaphy; no drainage; second day after operati 


for peritonitis. Complications.—General peritonitis. Time and autopsy caus« 
Two days; general peritonitis; fu 

CasE XIV.—White man, forty-four years old. Operation, hours af 
One and one-half. Location of wound injury.—Right abdomen; multiple 


b« dy (17 


/ 


wounds). Operative findings.—One perforation of stomach; tran 
aceration of omentum; moderate hemorrhage; wound of left lung. r 
l t i t lerate | I 1 of left 1 QO}; 


trorrhaphy; enterorrhaphy; repair omentum; drainage Complicati 


tremens. Time and autopsy cause of death.—-Seven days; peritonitis; wo 


and left kidney overlooked 


Casp XV.—Colored man, sixty years old. Operation, hours after 
Location of wound injury—Upper and lower right abdomen; anterior 
Operative findings.—Laceration of liver; penetrating wounds; moderate 
Operation.—Laparotomy ; packing liver wound (too tight). Complications 
cedema; biliary fistula. Time and autopsy cause of death—Seven days; 


infection of liver wound; subphrenic abscess 


Case XVI.—Colored woman, twenty-five years old. Operation, hours afte1 


1 


Four and one-half. Location of wound injury.—Upper left abdomen; anterior 
findings.—Six perforations jejunum; one of transverse colon; moderate 
Operation.—Enterorrhaphy; ligation; suture; drainage. Complications 
tonitis; pulmonary cedema. Time and autopsy cause of death.—Four days; 


shock; advanced pulmonary tuberculosis contributing cause 


Case XVI1.—White man, fifty-three years old. Operation, hours after 


Eighteen. Location of wound injury.—Lower left abdomen; anterior; multiple 


tive findings.—Multiple perforations small intestine and mesentery; one of 


moderate hemorrhage. Operation.—Resection of fifteen inches ileum and 


tomosis; drainage. Time and autopsy cause of death—Four days; septic perit 


Stab-wound It es—-No operation—Death 


i 


Case I.—White man, forty years old. Multiple stab wounds of heart 


penetrating. Died two minutes after admission. No autopsy. 


Case II.—White man, forty-two years old. Single stab wound left upper 


Had generalized cedema with cardiac decompensation. Suicide. Died in 
No autopsy. 

Case III].—Colored man, ? years old. Single stab wound left upper 
Died immediately after admission Autopsy showed clot in pericardium causi! 


1 


pression of heart; right side of right ventricle penetrated 

Case IV.—Colored man, twenty-three years old. Single stab wound 
Signs of severe hemorrhage; omentum protruding. Died in twenty 
autopsy. 
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seventh day. In one case leakage occurred after repair of six perfor 


of the colon. Death resulted on the fourth day from peritonitis. 


Gunshot Wounds 


_ reco veries oI 
lotal gunshot-wound cast 136 

deaths 75 

. recoverie SO 
Cases operated upon 114 

deaths 55 

: recovertries 2 
Cases not operated upon 22 

; deaths 0 


A total mortality of 55.14 per cent. is shown in this group and a1 
tive mortality of 48.2 per cent. In the group of operative recoveri 
which there were 59, hemorrhage was severe in 27, moderate in 12, slight 
12, and no note as to hemorrhage in 8 cases. In 21 cases visceral i 
were single, and in 32 they were multiple. 

Group II 
Gunshot Wound Injurtes—Operation—Recover) 


Case I.—Colored man, forty-two years old. Operation, hours after injur 
Location of wound.—Upper left abdomen; anterior. Operative findings.—\ 
liver; severe hemorrhage. Operation—Packing wound; drainage. Days 
Thirty-four. 


Case I1.—Colored man, twenty-seven years old. Operation, hours aftet 


One and one-cuarter. Location of wound.—Lower left abdomen; anterior. Ope 
findings.—Two perforations sigmoid; moderate hemorrhage Operatior Ent 
rhaphy; suture; drainage. Complications—Wound infection. Days it 


Eighteen. 

Case III].—Colored man, twenty-seven years old. Operation, hours after 
Three. Location of wound. Lower left abdomen: anterior. (Operative finds 
Wound of bladder; slight hemorrhage. Operation——Marsupialization with drai 
Days in hospital.—Fifty-nine. 

Case IV.—White man, seventy-three years old. Operation, hours after iniur 
One and one-half. Location of wound.—Upper left abdomen; anterior. Operativ: 
ings.—Perforation of stomach; severe hemorrhage. Operation.—Gastrorrhaph) 
drainage. Days in hospital.—Fifty-nine 

Case V.—White man, nineteen years old. Operation, hours after injury.—O: 
one-half. Location of wound.—Mid-abdomen. Operative findings.—Two_ pert 
jejunum; severe hemorrhage. Operation—Enterorrhaphy; suture; packing.  ( 
tions.—Pneumonia effusion. Days in hospital—Forty. 

Case VI.—White woman, sixteen years old. Operation, hours after 
Location of wound.—Right upper abdomen. Operative findings.—Wound of liver 
hemorrhage. Operation.—Packing wound. Days in hospital.—Fourteen 


Case VII.—Colored man, twenty-six years old. Operation, hours after 


Three and one-half. Location of wound.—Lower left abdomen; posterior. Oper 
findings.—Wound right ureter. Operation.—Drainage. Complications.—Urinat 
posterior ; healed spontaneously. Days in hospital.—Forty-four 
Case VIII.—Colored woman, twenty-five years old. Operation, hours afte 
Two. Location of wound.—Lower left abdomen; anterior. Operative findings 
Wound of liver; severe hemorrhage. Operation.—Packing wound; drainage. Con 


‘ations.—Liver abscess? drainage; fever five weeks. Days in hospital.—Sevent 
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Case XXII.—White man, twenty-three years old. Operation, hours after 
Two and three-quarters. Location of wound.—Lower abdomen; anterior O 
findings—Injury to veins in pelvis; severe hemorrhage. Operation.—Pa 
pelvis; drainage. Days in hospital.—Seventeen. 

CasE XXIII.—White man, eighteen years old. Operation, hours after 
Twenty-six. Location of wound—Upper right abdomen. Operative findings 
perforations small intestine; severe hemorrhage; laceration mesentery Oper 
Enterorrhaphy; drainage; suture Complications.—Influenza. Days in 
Thirty-one. 

Case XXIV.—Colored man, thirty years old. Operation, hours after injut 
Location of wound.—Lower left abdomen; anterior. Operative findings.—La1 
tona in spermatic cord; moderate hemorrhage. Operation.—Drainage. Day 
tal.—Fourteen. 

CasE XXV.—White man, thirty-eight years old. Operation, hours after 


One. Location of wound. Lower abdomen. Operative findings.—Thirteen perf 
small intestine; one of bladder; moderate hemorrhage. Operation.—Enteror1 
lateral anastomosis without resection; suture; drainage. Days in hospital.—Fort 


Case. XX VI.—Colored man, twenty-five years old. Operation, hours after 


One and one-half. Location of wound.—Upper right abdomen; lateral. Operatiy 
ings.—Wound of liver and diaphragm; severe hemorrhage. Operation —Packing 


wound; drainage. Complications.—Wound infection. Days in hospital—Twent 

CasE XXVII.—White man, nineteen years old. Operation, hours after 
Two. Location of wound.—Lower abdomen from back. Operative findings.—La 
gastro-colic omentum; injury lumbar plexus; severe hemorrhage. Operatior S 
no drainage. Complications.—Paralysis left foot; wound infection; general pet 
Days in hospital. Forty -three. 

Case XXVIII.—White man, thirty-four years old. Operation, hours afte 

One and three-quarters. Location of wound.—Upper right abdomen from back. O 

tive findings—Wound right lobe liver; right kidney; severe hemorrhage. Operat | 


Packing; drainage; suture. Days in hospital—Twenty 
CasE XXIX.—White man, twenty-two years old. Operation, hours afte1 
Two. Location of wound.—Upper right, left abdomen; anterior. Operative find 


Wound of liver and stomach; severe hemorrhage. Operation.—Gastrorrhaphy ; pa 
Days in hospital.—Twenty-five 
CasE XXX.—Colored man, forty-one years old. Operation, hours after injur 


Location of wound.—Lower left abdomen; anterior. Operative findings.—Four perf 

tions small intestine; thrombosis of veins; mesentery Operation.—Resect 

lateral anastomosis; wound resutured sixth day; drainage. Complications.—Ge1 

peritonitis. Days in hospital.—Thirty-four 
Case XXXI.—White girl, twelve years old. Operation, hours after injury.— 

Location of wound.—Upper abdomet Operative findings——Wound of liver; spl 

stomach. Operation.—Suture; gauze pack; gastrorrhaphy; drainage. Days i 


Twenty-six. | 
Case XXXII.—White man, twenty-seven years old. Operation, hours after 
One and one-half. Location of wound.—Upper abdomen; posterior; left side. Oy 


tive findings.—Upper edge of spleen nicked; slight haemorrhage. Operation.—Pa 
vaseline gauze; drainage. Complications.—Pleurisy. Days in hospital.—Thirteen 

Case XXXIII.—White man, thirty-two years old. Operation, hours after injut 
One. Location of wound.—Lower left abdomen; anterior. Operative findings.—S | 
perforations small intestine; one of sigmoid; several perforations omentum: sé 
hemorrhage. Operation.—Enterorrhaphy ; ligation; resection ileum; end-to-end ana 
mosis; no drainage. Complications.—General peritonitis; wound infections Day 


hospital.—T wenty-eight 
Case XXXIV.—White man, eighteen years old. Operation, hours after injur 
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jagged wound of liver; severe hemorrhage. Operation.—Packing wound; dr 

Complications—Wound infection: drained bile. Days in hospital.—Thirt) 
CasE XLVII.—White man, twenty-seven years old. Operation, how 

injury.—? Location of wound.—Upper right and left abdomen. Operative findi: 


Wound of left kidney ; 


retroperitoneal hematoma; moderate hemorrhage 


Exploratory laparotomy; suture of kidney. Days in hospital —Twenty-fou 


Case XLVIIL. 
One and one-quarter. 
findings.—Wound of 


Colored man, thirty-one years old. Operation, hours af 


Location of wound.—Upper right abdomen; anterior 


liver; moderate hemorrhage. Operation.—Packing ; 


reinfusion or replacement of 300 cubic centimetres blood. Complications 


Days in hospital.—F* 


Case XLIX.—W 


ty. 


()perat 
r 


ter 


drat 


» 
Pheu 


hite man, twenty-nine vears old. Operation, hours after 


One. Location of wound.—Right lateral abdomen; flank. Operative findings 
perforations ileum and jejunum; injury to mesentery of ascending colon; severe hn 
rhage. Operation.—Enterorrhaphy ; suture; drainage. Complications.—Fracture h« 


left humerus. Days 1 
Case L.—Colore 
(refused early operati 
tive findings.—No 
laparotomy; X-ray d 
Case LI.—Color 


Location of wound. 


n hospital.—T wenty-five 


d woman, thirty years old. Operation, hours after inju 


on). Location of wound.—Lower right abdomen; anterior. Oy 
visceral injury; slight hemorrhage. Operation.—Expk 
isclosed bullet lodged in uterus. Days in hospital—Twenty-tl 
ed man, twenty-two years old. Operation, hours after injut 
Upper right abdomen. Operative findings.—Ten perforati 
small intestine; severe hemorrhage; injury to mesentery. Operation.—Enterorr] 


Days in hospital.—Twenty-six. 


Case LII.—White man, nineteen years old. Operation, hours after injur 


Location of wound.—Upper right abdomen; lateral. Operative findings 
liver ; two perforations of stomach; injury to mesentery ; moderate hamorrh: 
tion.—(Gastrorrhaphy; suture; packing liver wound; drainage. Complicati 
infectio.:. Days in hospital.—Thirty-two 


Case LIII.—White man, twenty-five years old. Operation, heurs aft 


Fourteen and one-half. Location of wound.—Upper right abdomen; anter 


tive findings.—W oun 


1 of liver and diaphragm; severe hemorrhage. Opera 

ing liver wound; drainage; laparotomy. Days in hospital.—Twenty-two 
Case LIV.—Colored woman, twenty-four years old. Operation, hours af 
m of wound.—Lower abdomen; anterior. Operative 


Twenty-one. Locati 
Wound of bladder. 


Operation.—Exploratory laparotomy; suture; drainag 


hospital.—Forty-three. 


Case LV.—Colored man, twenty-three years old. 


One and one-half. L 


ings.—Nine perforati 


W ound 
12'¢ ()per 


ms.—W 


er mir 
wor ()ner 


tio1 P 


ter injur 
finding 


( Da 


Operation, hours after inju 


ocation of wound.—Upper left abdomen; anterior. Operative fi 


ons of small intestine; ileum; slight haemorrhage Operati 
Enterorrhaphy drainage. Days in hospital.—Fourteen. 
ite boy, thirteen years old. Operation, hours after injut () 


Case LVI.—Wh 


and one-quarter. Location of wound.—Upper left abdomen; anterior. Op 


ings.—Wound of liver; contusions small intestines; two perforations trans 


slight hemorrhage. 
Thirty. 
Case LVII.—WI 
one-quarter. Locati 
Wound of liver; panc 
Gastrorrhaphy ; pac 
Case LVIII.—W 


Four and three-qua 


verse col 
Operation.—Enterorrhaphy; drainage; suture. Days in hospital 
lite boy, eight years old. Operation, hours after injury—One a1 
m of wound.—Upper abdomen; anterior. Operative findi 
reas ; two perforations of stomach; severe hemorrhage. QOperati 


erative rt 


k liver wound; drainage. Days in hospital.—Forty-four 


‘hite woman, twenty-six years old. Operation, hours 


rters. Location of wound.—Lower abdomen; posterior 


findings.—Two perforations small intestine; two of large intestine; slight | 
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tion.—Local peritonitis. Time and autopsy cause of death.—Twenty 


phrenic abscess; perforation of posterior wall of stomach and liver 


1 ' 
Over lor 


Case VIII.—Colored man, twenty-four years old. Operation, hours 


Two. Location of wound.—Upper left abdomen; lat«ral. Operative f 


perforations of stomach; two of small intestine; two of ascending colon; 


rhage. Operation.—Gastrorrhaphy ; enterorrhaphy; suture; ligation; 
and autopsy cause of death—-Twelve hours; hemorrhage and shock. 
Case I[X.—White woman, forty years old. Operation, hours after injury 


three-quarters. Location of wound.—Lower right abdomen; lateral. 


Wound of liver; moderate hemorrhage. Operation.—Exploratory laparotor 


Complication——Early peritonitis. Time and autopsy cause of death. 


days; hemorrhage ; peritonitis ; chronic nephritis. 


Case X.—Colored man, thirty-two years old. Operation, hours after injur 


Location of wound.—Upper right abdomen; anterior. Operative find 
perforations small intestine; two of large intestine; lacerations mesentery 
hemorrhage. Operation.—Enterorrhaphy; suture; drainage; irrigation N 
and autopsy cause of death—Two and one-half days; haemorrhage; peritoni 


alcoholic nephritis. 


dr: 


Operatiy 


Two 


Case XI.—White man, thirty-two years old. Operation, hours after 


Location of wound.—Upper right abdomen; lateral. Operative findings 
| 


wound of liver; severe 


wemorrhage; cavity filled with blood. Operatio 


laparotomy ; packing ; drainag« lime and autopsy cause of death.—Forty h 


hemorrhage; shock; early peritonitis. One perforation stomach; one 


diaphragm overlooked. 


Case XII.—White man, thirty-five years old. Operation, hours after inj 


j 
} 


Location of wound.—Upper rig 


forations of small intestine; severe hemorrhage. Operation.—Enterorrhaphy 


1 


Time and autopsy cause of death 


Case XIII.—White man, fifty years old. Operation, hours after injury 


quarters. Location of wound.—Upper right abdomen; anterior. Operative findi1 


t 


Ol spleer 


t abdomen; anterior. Operative findings 


Twenty-three hours; rapid peritonitis ; 


Wound of liver; two perforations stomach through pylorus; laceration o 


1 


wound of pancreas; severe hemorrhage. Operation.—Gastrorrhaphy ; 


Time and autopsy cause of death.—Nine hours; hemorrhage; shock. 


pac king ’ 


Case XIV.—Colored man, forty-five years old. Operation, hours af 


One. Location of wound.—Upper left abdomen; anterior. Operative 


findings 


of liver and diaphragm; severe hemorrhage; probable injury to spinal cord 


Exploratory laparotomy; packing; drainage. Complications.—Retention o 


continence of feeces; anzesthesia and paralysis both legs to knee. Time 
of death.—Sixteen days; peritonitis; urinary-tract sepsis; injury to pancreas over 

Case XV.—White woman, twenty-nine years old. Operation, hours 
Location of wound.—Upper abdomen. Operative findings.—Eleven perforations 
intestine; injury to mesentery; severe hemorrhage. Operation—Enterorrhaph) 


and al 


age. Time and autopsy cause of death.—Fourteen hours; hemorrhage 


Case XVI.—White man, twenty-two years old. Operation, hours 
One and one-half. Location of wound,—Anterior abdomen through umbilicus 


tive findings —Two perforations small intestine; moderate haemorrhage 


Enterorrhaphy ; suture; drainage. Time and autopsy cause of death. 
hemorrhage ; rapid peritonitis. 


Case XVII.—Colored man, twenty-one years old. Operation, hours after 


Thirty 


Two. Location of wound.—Lower left abdomen; anterior. Operative 


perforations small intestine; laceration of mesentery; severe hemorrhage 


Enterorrhaphy ; suture; drainage. Time and autopsy cause of death. 


peritonitis ; retroperitoneal hemorrhag« 


Five days : 


Case XVIII.—White man, twenty-four years old. Operation, hours aft 
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Wound of pancreas; two perforations of stomach; two of small intestine; sever¢ 
rhage. Operation.—Gastrorrhaphy ; enterorrhaphy; drainage. Time and auto) 
of death.—Twelve hours after operation; pulmonary cedema; hemorrha 
Wound of liver and left kidney overlooked. 

CasE XXVIII.—White man, twenty-two years old. Operation, hour 
injury.—? Location of wound.—Upper left abdomen from back. Operative fir 
No visceral injury; wound of aorta. Operation—Exploratory laparotomy; contr 
hemorrhage with clamps; drainag« Time and autopsy cause of death.—FEight 
hemorrhage; shock. 

Cast XXIX.—Colored man, forty-two years old. Operation, hour after 
One. Location of wound.—Lower right abdomen; lateral; multiple. Operative fi 

Two perforations stomach ; two of jejunum; severe hemorrhage. Operation.—Ga 
rhaphy; enterorrhaphy; suture; drainage. Time and autopsy cause of deat! 
days; hemorrhage; pneumonia; no autopsy. 

Case XXX.—Colored man, thirty-eight years old. Operation, hour after 
One. Location of wound.—Upper left abdomen; lateral to right. Operative findin 
Wound of liver; gall-bladder; five perforations small intestine; two of transvers« 
severe hemorrhage. Operation.—Enterorrhaphy; packing; drainage. Complica 
Peritonitis. Time and autopsy cause of death.—Five days; peritonitis; hzmorr] 
gall-bladder ; sutures leaking. 

CasE XXXI.—White man, thirty-eight years old. Operation, hours after 
One. Location of wound.—Upper left abdomen, anterior. Operative findings.—Wou1 
left kidney ; two perforations stomach; injury to mesentery; severe hemorrhage. Oper 
tion.—Nephrectomy, gastrorrhaphy; drainage; suture; ligation; transfusion lime 
autopsy cause of death—One day; hemorrhage; shock. Wound to pancreas over] 
Condition critical at operation. 

Case XX XII.—Colored man, thirty-seven years old. Operation, hours after irjut 
One and one-quarter. Location of wound——Upper right abdomen; anterior. Oper 
findings.—Four perforations ileum; three of cecum; slight hemorrhage. Operati: 
Enterorrhaphy ; suture; drainage. Complication.—General peritonitis. Time and aut 
cause of death.—Five days; hemorrhage; general peritonitis. 

Case XX XIII.—Colored man, thirty-eight years old. Operation, hours after inj 
One and three-quarters. Location of wound.—Upper left abdomen. Operative fir 
Two perforations jejunum; one of ileum; three of descending colon at mesente: 

border; slight hemorrhage. Operation.—Enterorrhaphy; suture; drainage. Tim 
autopsy cause of death.—Four hours; haemorrhage; alcoholism; shock. 

Case XXXIV.—Colored man, thirty-three years old. Operation, hours after injur 
One and one-half. Location of wound.—Upper right abdomen; anterior; multi 

Operative findings—Four perforations small intestine one of cacum: two desce1 

colon; several of mesentery ; two of omentum; severe hemorrhage. Operation 
terorrhaphy ; resection small intestine; lateral anastomosis; cecostomy; suture; ligat 
drainage. Time and autopsy cause of death.—thirty-six hours; hemorrhage; s! 

peritonitis. 

Case XXXV.—White man, forty years old. Operation, hours after inju 
Twenty-seven. Location of wound.—Upper right abdomen, lateral from back. Operat 
findings.—Severe wound of liver; four perforations of mesentery; severe haemorr!] 
Operation.—Laparotomy; packing; drainage Complications.—Considerabl 
bleeding on coughing. Time and autopsy cause of death—twelve hours: haemorrl 
shock; early peritonitis. Wound of duodenum overlooked. 

Case XXXVI.—White woman, twenty-five years old. Operation, hours after 

Four. Location of wound.—Lower abdomen; right chest. Operative findings.—W our 
of liver ; two perforations stomach; four of transverse colon; severe hemorrhage. Op 


tion.—Gastrorrhaphy; enterorrhaphy; suture; transfusion. Complication.—Cystiti 
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no drainage. Time and autopsy cause of death.—Fifteen hours after operat 
rhage; shock. Wound of liver overlooked. 

Case XLVII.—Colored man, twenty-one years old. Operation, hours after 
Two. Location of wound—Upper left abdomen; multiple. Operative findin; 
perforations stomach; two of small intestine; two descending colon; tearing 
colon at edge; severe hemorrhage. Operation.—Gastrorrhaphy ; enterorrhap! 
drainage. Time and autopsy cause of death.—Twenty-four hours; hemorrhag¢ 
early peritonitis. 

Case XLVIII.—Colored woman, twenty-six years old. Operation, hour 
jury.—Five. Location of wound.—Upper left abdomen; lateral. Operativ 
Eight perforations ileum; one of mesentery; two of colon. Operation.—Enter 
suture. Complication.—Local peritonitis; infected wound. Time and autop 
death.—Nine days; died suddenly ; peritonitis; embolus ?, leakage from colon req 

Case XLIX.—Colored man, forty-eight years old. Operation, hours aftet 
Three and one-half. Location of wound.—Lower right abdomen. Operative fi 
Penetrating wound of abdomen; severe hemorrhage; laceration external ilia 
artery. Operation.—Laparotomy ; ligation; drainage. Time and autopsy caus« 

On table; hemorrhage. 

Case L.—White man, fifty-two years old. Operation, hours after injury 
Location of wound.—Lower left abdomen; anterior. Operative findings—Thre« 
tions ileum; three of mesentery; severe hemorrhage. Operation.—Ent 


ture; ligation; drainage; transfusion. Time and autopsy cause of death—Twelve 
hemorrhage; no autopsy. 

Case LI.—Colored man, twenty-nine years old. Operation, hour after injur 
half. Location of wound.—Lower right abdomen; lateral. Operative findings 
perforations small intestine; wound of bladder; severe hemorrhage; fracture rig] 
Operation.—Laparotomy ; marsupialization of bladder. Time and autopsy cause of 

Three days; hemorrhage; sepsis 
Case LII.—Colored man, thirty-four years old. Operation, hours afte 


Four. Location of wound.—Left abdomen; lateral; multiple. Operative find 
Seven perforations jejunum. Operation.—Enterorrhaphy; drainage. Complicati 
fected wound; lobar pneumonia. Time and autopsy cause of death.Five days; P 


monia; peritonitis. 
Case LIII.—Colored man, thirty-seven years old. Operation, hours after inju 
Two and one-half. Location of wound.—Upper left abdomen; anterior; right 


anterior. Operative findings.—Six perforations jejunum; one of ascending col 
perior mesentery artery severed; severe hemorrhage. Operation.—Laparotomy. ‘ 
plication.—Right hemothorax Time and autopsy cause of death—On 


hemorrhage. 

Case LIV.—White man, fifty-five years old. Operation, hours after injw 
Fifty. Location of wound.—Upper left abdomen. Operative findings.—One pert 
jejunum. Operation.—Enterorrhaphy Complication.—General peritonitis Time 
autopsy cause of death.—On table; peritonitis; hemorrhage. 

Case LV.—Colored woman, twenty-four years old. Operation, hours after 
Two and one-half. Location of wound.—Right flank. Operative findings.—Six peri 
tions small intestine; three of descending colon; several lacerations mesentery; s« 
hemorrhage. Operation.—Enterorrhaphy; suture; drainage. Time and autopsy « 


of death—Nine hours; hemorrhage; shock; early peritonitis. 
Gunshot-wound Injurtes—No Operation—Death 


Case I1.—White boy, eighteen years old. Condition on admission.— Moribund 
and autopsy cause of death.—Ten minutes; hemorrhage and shock; wound of pylor 
of stomach; vessels in front of spine 


Case II.—White man, twenty-six years old. Condition on admission.— Moril 
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Cas—E XX.—White man, twenty-three years old. Condition on admissi 


bund. Time and autopsy cause of death—-Two hours; hemorrhage and shocl 





liver wound; grazed side of upper lumbar spine; blood in abdomen. 


The liver was injured in 22 cases (no associated injuries in 11) 

The stomach was injured in 9 cases (no associated injuries in I 

The small intestine was injured in 18 cases (no associated injuries in 8 

The large intestine was injured in 8 cases (no associated injuries in 3 
8 

The spleen was injured in 3 cases (no associated injuries in 2) 

The pancreas was injured in 2 cases 

The kidney was injured in 3 cases (no associated injuries in 1 

The bladder was injured in 3 cases (no associated injuries in 2 

The ureter was injured in I case 











Fic. 1.—Gunshot wounds—operative reco. Fic. 2.—Gunshot wounds—operat 
eries. @—Wound of entrance Wound of @ Wound of entrance Wour 
exit © Posterior wound Numbers refer t Posterior wound Numbers refer t | 
numbers in respective charts numbers in respective charts | 

Resection of the small intestine was done in 3 cases (with end-to-end anas | 
tomosis in two and lateral anastomosis in one). A lateral anastomosis wit! 
out resection was done in one case. Splenectomy was done in one patient | 
who developed tertian malaria during convalescence. Nephrectomy was don 


in one case. Two cases were transfused, and a re-infusion or replacement 
300 cubic centimetres of blood was done in a case of liver injury 

Ten cases suffered wound infection, 3 of these occurring in 6 patient 
whose wounds were closed without drainage. Three had general peritoniti 
one had local peritonitis, and four had pneumonia. 

Two patients recovered without operation who were thought to have 
visceral injury. One was in a state of collapse on admission, with all the 


signs of massive internal hemorrhage. The pulse was imperceptible, blood 
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wall), spleen and left kidney in one (25)*, duodenum in one (35)*, pai 
in one (31)*, and ieft kidney and liver in one (27)*. In another cas 
severe hemorrhage from a liver injury, wounds of the right kidn 
phragm and right lung (23)* were overlooked. Death occurred in tw: 
six hours from hemorrhage and shock. In another case with ove 
wounds of stomach, spleen and diaphragm (11)* death occurred it 
hours from hemorrhage and shock. A wound of the pancreas (14 
overlooked in a case of liver, diaphragm and cord injury with severe hee 
rhage. Death occurred in sixteen days from peritonitis and urinary 


infection. Another case (7) in whom a wound of the liver and poste: 


wall of the stomach was overlooked lived for twenty-four days. Sub-phreni 


* 


abscess and sepsis was the cause of death. In three cases (4, 21, 48) 
died of peritonitis or infection, leakage had occurred subsequent to the 
of perforating wounds of the intestine (duodenum, 1; colon, 2), and 
ably in each instance was a big factor, if not the direct cause, of death 
In regard to the overlooked injuries, we believe that their occurre: 
more common than is generally supposed. The most convincing pro 


the correctness of this statement will come from an autopsy “check-up” 


operative findings. Those who have had experience in dealing with injuri 


such as are represented in this group of operative deaths will appreciat 
difficulties often encountered at operation, and the ease with which suc! 
error may be committed. The 9 cases in which lesions were overlooked 
in very critical condition at the time of operation. Several of then 
failed to show any reaction from shock after the use of the usual 
shock measures, and their condition had rapidly changed from bad to 
because of continued bleeding, the operation having been done prin 
for the control of hemorrhage. Under such circumstances the amount 
the anzsthetic and the time required for the operation assume more 
the usual importance in the result. It is in such cases that blood transfu 
will be of the greatest value. By this means the patient’s condition may 
so improved that the surgeon can go ahead with a thoroughly satisfact 
exploration, and a careful repair of all visceral injuries. The averag 
between injury and operation for the whole series was a little over 
hours, which we believe is early enough. More errors are made in operat 
too soon than too late. It is important to give the patient a chance to r 


from shock. Hemorrhage must be differentiated from shock, and a dist 


tion rust be made in the patients whose failure to react is due to continu 


bleeding. If the pulse is rapid (120 or above), and its rate is not reduc: 
resuscitating shock measures, hemorrhage of a serious character may 
suspected. 

In conclusion we suggest, first, the more general and routine use of 
transfusion, and in selected cases of severe haemorrhage without hol 
visceral injury, the re-infusion or replacement of blood can be done to gr 
advantage. Second, the adoption of measures calculated to further re 

* Refers to case numbers in tabulation. 
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THE EVALUATION OF RESULTS IN 3824 GASTRIC AND 
DUODENAL ULCERS* 
By J. Witu1am Hinton, M.D. 
or New York, N. Y. 


FROM THE FOURTH SURGICAL DIVISION OF BELLEVUE HOSPITAL 


IN view of the fact that most internists and surgeons are not 
as to the permanency of cure after either medical or surgical treatn 
ulcers, it was decided by Dr. Carl G. Burdick, Director of the Fourth S 
cal Division, and Dr. Alexander Lambert, Director of the Fourth M 
Division, Bellevue Hospital, to organize a combined clinic for the stu 
this disease. This clinic was started in January, 1928, and the cases ad 
for the first three years have been reviewed. During this period 
observed 324 ulcers and the cases have been divided into the mont! 
year of admission to determine whether there has been a seasonal relati 
to ulcer symptomatology. It was felt that by taking the admissio1 
clinic one could determine more accurately the month in which the 
had periodicity of pain, rather than by relying on the history, as all 
patients live in Greater New York and would enter the clinic whet 
pain was most intense. In reviewing the histories with symptoms exte1 
over eight to ten years, the patient usually cannot recall the month, 
the exact year, of onset. In our review, there was no seasonal relatio 
except a slight decrease in the months of August and September 
Table I.) The reason for the large number of admissions for January 
February of 1928 was due to the fact that all ulcer cases treated 
Fourth Medical and Surgical Divisions for the past ten years were w1 
to and asked to return for observation. 

It is of interest to determine whether the incidence of ulcer 
increase or decrease, and an analysis of the total number of ulcers 
total admissions to Bellevue Hospital, from 1910 to 1930 inclusive, r 
an increase in the total number of ulcer cases and when worked out 
percentage basis also reveals an increase which is illustrated in Tabl 
These statistics were taken from the annual report of the hospital 
question that naturally arises is whether the diagnosis is not more accut 
made now than in the beginning of the series. There seems to be littl 


that the rontgen diagnosis is more accurate at present, but Hirsch introduc: 
the double meal method of gastro-intestina) examination at Bellevue Hos) 


in 1910, but, of course, there were fewer cases to examine then thai 
Also, refinements have been made in the technic of examination 
assumption that as many ulcers existed in Ig10 as in 1930, but were unre 


nized at that time, would lead one to believe that the complications of 


foration and hemorrhage should have been much more common twenty) 


* Read by title before the American Gastro-Enterological Association, Ma 
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J. WILLIAM HINTON 


This report will not take up the end-results of medical or surgi: 


agement as it is felt that no accurate conclusions can be drawn from eithey 


TABLE III 


Showing Year of Perforation 


Year Died Improved Total 
IQII oO I I 
I9I2 2 oO 2 
I913 I 2 3 
I9I4 oO 4 4 
I9I5 2 I 3 
1916 Oo 2 2 
1917 3 3 6 
I9QI5 I 4 5 
1919 I 3 4 
1920 Oo 3 3 
1921 I 2 3 
1922 I 4 5 
1923 3 6 9 
1924 I 7 5 
1925 Oo fe] re) 
1926 3 5 x 
1927 Oo 9 9 
1928 0 9 9 
1929 I 12 13 
1930 2 9 II 
Total 22 94 116 


treatment unless the patient has been observed for at least ten years, 


frequently examined during this time. The patients seen in the clinic du 


TABLE IV 

Year in Which Hemorrhage Occurred | 
IQII } 1921 I 
I9I2 I 1922 O 
1913 2 1923 I 
IOT4 1924 3 | 
I9I5 I 1925 2 
I916 I 1926 2 
1917 Oo 1927 3 
I9Id I 1928 10 
IgIQ oO 1929 13 
1920 oO 1930 iI | 


Total 57 


past three years have been grouped as to location of lesion, which is illustrate 
in Table V. During this period, 324 patients were seen and they have mac 
a total of 3,452 visits. There were 214 unoperated cases in this grouy 
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history of this patient, it would seem justifiable to assume that wher 


is under treatment for an ulcer of his stomach or duodenum, and thx 


lesion has responded satisfactorily, and the patient develops a seco 


in the stomach, that we are dealing with a primary carcinoma an 


ulcer, as it has been our experience that gastric uleers heal much mor 


under medical care than duodenal ulcers and therefore it is not 


assume an ulcer would develop in some other site after the original 


heaied and the patient still under treatment. 


There have been 110 cases operated upon that are now under obse1 


Of this number fifty-seven were operated upon for chronic ulcers 


of these previously to 1928, as we have referred only twenty pati 


operation during the past three years. 


ent 


Several of these patients ar 


than ten years post-operative, but we are not attempting to call then 


In studying the unsatisfactory results we find that most of the cases 


upon early in the disease will not do well regardless of the type of 


but the cases that have had prolonged medical care, and develop an 


pancreatitis, usually do beautifully following a simple gastroenteroston 


the chronic ulcers that we are following, all were not operated upon 


vue Hospital but came there for relief of symptoms after having beet 


upon in other institutions. 


There have been forty-seven gastroentet 


and three partial gastrectomies, six Horsley’s and one Finney pylot 


We have had seven marginal ulcers under our observation. One pat 


man twenty-five years of age, 


was operated upon three months 


onset of abdominal pain and six months after his operation he had a 


ulcer and within twelve months from the onset of the original pai 


been operated upon a second time when a partial gastrectomy was 


the marginal ulcer and the patient died as a result of same. Anot!l 


thirty-nine years of age, originally had a gastroenterostomy follow: 


marginal ulcer. A second operation disconnected the gastroenteroston 


pain returned and one year later he had a plastic operation for the 


ulcer but the pain persisted and two years later he had a second 


' 


cu 


] 


enterostomy and it is now nearly two years since this operation and th 


has been symptom-free. This leaves five cases 


that had margi 


which are being treated medically and their symptoms had been present 


six to eighteen months before starting treatment, and four out of 


th, 


patients are greatly improved and practically symptom-free under n 


treatment, while the symptoms of one remain unchanged. Ther« 


patients who have been referred for operation who have had an 


chronic pancreatitis. All of these patients are symptom-free with 


t 
( 


asst 


gastroenterostomy, their follow-up varying from six months to thre 


Of the forty-six acute perforations that are being 


of them are doing quite sa 


T 
t 


Stace torily following 


followed in the cli 


a simple closure 


nic 


but 


have undergone a second operation for pyloric stenosis, one having to 


to a second operation within ten months, while the longest went fiv: 


half years following the perforation, but it is felt that these patients 
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VOLVULUS OF A SIGMOID MEGACOLON 
By Carnes Weeks, M.D. 
or New York, N. Y. 
FROM THE FIRST SURGICAL DIVISION OF BELLEVUE HOSPITAL 

VoLvuLus of the sigmoid loop of large intestine is apparently not 
common condition. It is described in text-books of diseases of the 
bowel and is a well-recognized clinical entity. Volvulus of a giant sigm« 
or megacolon, however, appears to be a much rarer condition. A recent ex 
perience with the latter type of volvulus and the collection of some sixty-thr 


similar cases in the literature seem to justify the following report : 


ei as 














Fic. 1 Volvulus of the sigmoid megacolon just before resection and two days after the origir 
exploration 


Case Report.—The patient was an Irish boy of eighteen who was admitted to tl 
First Surgical Division of Bellevue Hospital with a chief complaint of pain in the abdom« 
of four days’ duration. He had not moved his bowels in eight days. The present illn« 
started with a slight pain about the umbilicus which became increasingly severe duri1 
the next four days. There was gradually increasing distension of the abdomen. Ther 
were slight nausea and vomiting the first day of the illness which returned the day of | 
admission to the hospital. The patient had been unable to move his bowels in the pr: 
ceding eight days. The administration of large doses of Epsom salts accompanied 
numerous enemas failed to relieve this condition. | 
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SIGMOID MEGACOLON VOLVULUS 


[het was a pa Or ol nstipati ( the itient 
to hive davs without i bowel movement There had beet everal mild 
pain when the ¢ { | Va I re marke i i I pa 
hours His genet! ealth had always been excellent 

On phvsical exat nation the patient did not ippear te] | | 
moderately cists Phere Va tendernes I palpa i! ill 1 
marked about the umbilicus here was moderate spasm of both rectus mus 
was no visible peristalsis and no tumor mass could be felt Chere was 





| Bart m enema tw months post erative showing site t anast 

liver dullness. The patient was not vomiting lemperature 90.6 Pulse 104. Respir 
tions 24. The white blood count was 9,200 with 84 per cent. polymorphonuclears 

Under a gas, oxygen and ether anesthetic a right rectus incision was made Chere 
presented in the wound a tremendously dilated structure that at first was thought t 
be stomacl \s this organ almost filled the entire peritoneal cavity, a 20 | theter was 
inserted by means of a purse-string suture and quantities of gas and fecal material escape 
It was then found that we were dealing with a volvulus of an enormously hypertrophied 
and distended sigmoid loop. It was twisted two and one-half times clockwise about its 
mesentery lhe entire sigmoid was enlarged to about five times its normal size and it 


wall markedly thickened This enlargement started at the beginning of 


] + hyrtt +; 


and continued down to the recto-sigmoid junction. The rectum was dilated but s 
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CARNES WEEKS 
siderably smaller than the sigmoid The remainder of the large intestine wa 
but did not resemble the pelvic colon in any way. The wall of the involved 
cedematous, purplish in color but not gangrenous and assumed its normal 
soon as the volvulus was relieved The sigmoid mesocolon was extreme] 
much thickened and cedematous 


The giant sigmoid was then brought out on the abdominal wall and 


of a Mickulicz resection was done The proximal and distal loops were 
interrupted sutures for a distance of three inches below the abdominal wall 
this we were able to exteriorize all of the pathologic bowel except that port 
iliac colon which had no mesentery The two united limbs were then sutur: 
parietal peritoneum at the margins of the wound. The megacolon was then 
direction perpendicular to the patient and an attempt was made to squeeze as 
the blood back into the general circulation as possible. A large tape was ther 





Fic. 3 A comparison between a barium enema three and one-half months post-operat 
of a normal individual (right) 


about the base of the megacolon one inch anterior to the abdominal wall and tied a 
as possible, thus strangulating the loop \ 24 F. catheter was then inserted 
proximal loop to allow for the escape of gas and fecal contents. 

The immediate post-operative reaction was excellent. Large amounts of 
fecal material drained through the catheter 

Two days later the megacolon was resected by means of the actual cautery, k 
the abdominal wall (Fig. 1) \t this time the very large vessels of the mes 
were tied. 

Seven days post-operative a Mickulicz clamp was inserted in the shot 
openings. Twenty-four days post-operative there was a large opening between th« 
imal and distal loops. At this time several large masses of impacted feces were ren 
manually from the rectum. On the forty-second post-operative day the colost 
closed. At the present time, seven months after operation, the patient is perfect! 
and having one normal bowel movement a day. A barium enema two mont! 


operative shows some enlargement of the bowel above the site of anastomosis 
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CARNES WEEKS 


Pauchet in 1904 male, 35 years old. Operative procedure, resection, end-to-en 
death. 

Garre in 1905 male, 28 years old, 180 degrees of volvulus. Operative procedure, det 
and fixation; result, recovery. 

Bloodgood, J. C., in 1906 male, 65 years old. Operative procedure, resection, sick 
result, recovery. 

Tufher in 1907 male, 60 years old. Operative procedure, colostomy ; result, deat! 

Feldman, M., in 1908 male. Operative procedure, cclostomy; result, death. 

Lecene, P., in 1908 male, 60 years old, 90 degrees of volvulus. Operative pr 
detorsion and fixation; result, recovery. 

Schmieden in 1908 male, 20 years old. Operative procedure, colocolostomy 
recovery. 

Jeannel in 1908 male, 40 years old, 360 degrees of volvulus. Operative p1 
colostomy ; result, recovery. 

Bessel-Hagen in 1co8 male, 6 years old. Operative procedure, Mickulicz ; result, re 

Konjetzny, G., in 1910 male, 51 
old, 450 degrees of volvulus 


ative procedure, Mickulicz 
recovery. 
Konjetzny, G., in 1910 male, 24 


old, 180 degrees of volvulus 





erative procedure, Mickuli 


. és sult, recovery. 





Konjetzny, G., in 1911 male, 


1 


Fic. 5.—Comparison between the walls of the megacolon (left) and of normal sigmoid 
(x 14.) 








old, 180 degrees of volvulus. Operative procedure, resection, end-to-end; result 


recovery. 

Clermont in 1911 male, 61 years old, 180 degrees of volvulus. Operative procedure, 
colostomy; result, recovery. 

Kraske in 1911 male, 27 years old, 360 degrees of volvulus. Operative proced 
Mickulicz ; result, recovery 

Critchlow, J. F., in 1912 male, 42 years old. Operative procedure, resection, end-to 
result, death. 

Gregoire, R., in 1912 female, 50 years old, 360 degrees of volvulus. Operative proced 


resection, end-to-side; result, recovery. 


Wideroe, S., in 1912 male, 98 years old, 180 degrees of volvulus. Operative | 
resection, side-to-side; result, recovery. 

Lecene, P., in 1913 female, 42 years old. Operative procedure, resection, end-t: 
result, death. 

Delbet in 1913 female, 7 years old. Operative procedure, detorsion; result, death 


Savariaud in 1913 male, 18 years old. Operative procedure, detorsion; result, re 
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Bonniot in 1924 male, 48 years 


Mickulicz; result, recovery 


CARNES WEEKS 


old, 270 


Hertz, J., in 1924 male, 60 years old, of 


result, recovery. 

Launay in 1925 male, 68 years ol 
recovery. 

Rochet in 1926 male, 48 years old, 
tion; result, death. 


ad ()pet 


540 degrees of volvulus. 


degree S 


”) degrees 


“ative 


procedure, 


Aumont in 1928 female, 30 years old, 90 degrees 


Mickulicz ; result, recovery 


Brocq, P., in 1929 female, 34 years old, 
| ‘ " 


Mickulicz; result, recovery 
Weeks, C., in 1930 male, 21 year 
Mickulicz; result, recovery 
Roux de Brignolles, female, 50 y« 

result, recovery. 


| 


f volvulus. 


Operative 


of volvulus 


720 degrees of volvulus. 


s old, 900 degrees of volvulus 


ars old 


( )perative 


procedure, detorsior 


(Operative 


prox ( dur 


resection, 


Operative 


Ope rative 


( Ye rative 


Operatty 


Michon, female, 79 years old. Operative procedure, sigmoidostomy ; 


Heller, A., in 1904 male, 45 years 


Vene, M., in 1908 male, 72 years old, 90 degrees of velvulus 


Konjetzny, G., in 1908 male, 4 mor 


autopsy. 


old Operative 


iths old, 


Kleinschmidt, H., in 1910 male, 5 months 


cedure ; result, autopsy. 
Konjetzny, G., in 1911 female, 9 1 
dure, autopsy. 
Wiedhopf, O., in 1913 male, 70 ye 
autopsy. 


Schaaning, G., in 1919 female, 61 years old, 


cedure, autopsy. 
Belle, D. A. E., in 1920 male, 8 ye 


nonths 


ars old, 


ars old 


180 degrees of volvulus 


old, 


18o degrees 


pre cedure, aut psy 


300 degrees Oo! 


of volvulus. 


Operative procedure, 


Operative 


(Operative 


90 degrees of volvulus 


old, 180 degrees of volvulus 


( dpe rative 


volvulus 


autopsy 





()perati 


Table I gives a list and brief résumé of sixty-three cases of volvulu 


sigmoid megacolon collected from the literature, including the author's 
which came to operation. It also includes eight cases in which the vol 
was discovered at autopsy and in which operation was not done 


plete an analysis as was possible has been made from the material st 


by the various authors on the operated cases. 


Males 


Females 


Not reported 


* Immediate resection of the 


TABLI 


volvulus. 


71 
SI 


Gl 


II 


QO 


100 


Not reported 
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CARNES WEEKS 


Taste V.—Complications—Gangrene of involved loop, 8 cases, 5 deaths; perit 
cases, 2 deaths; perforation of bowel, 1 case, 1 death; vessels of mesosign 


bosed), 3 cases, 2 deaths. 


Tas_e VI.—Number of cases described as megacolon, 64; hypertrophy of all 
tioned in 18 cases; length of megacolon mentioned in 24 cases; averag 
metres ; measurement of normal sigmoid, 40 centimetres; circumference ment 
II cases; average, 35 centimetres; measuremetit of normal sigmoid, 12 centi: 
diameter mentioned in I5 cases; average, 12 centimetres; measurement 
sigmoid, 4 centimetres; thickness of wall mentioned in 4 cases; average, & 


metres ; measurement of normal sigmoid, 5 millimetres. 


In all of the sixty-four cases the chief finding appeared to be th 
size of the sigmoid loop. Unfortunately, exact measurements were not 
in twenty-eight cases. In these the authors emphasized the large size o| 
megacolon by various comparisons; with the large intestine of the | 


the thigh or hip of an adult, efc. 


Taste VII.—Dilatation of other portions of the colon, 7; entire large bowel (| 
sprung’s disease), 2; transverse and descending, 2; distal half of transver 


descending, 1; descending, 1; mentioned but not designated, 1. Total, 7 


It is interesting to note that only a little over I per cent. of thes 
shows involvement of any portion of the remainder of the large bowel 
in but two was there evidence of dilatation of the entire large intestin« 


Taste VIII.—Operative procedure, resection, Mickulicz, three stage, 18 cases, 2 
resection, end-to-end anastomosis, 15 cases, 4 deaths; resection, side-to-side ana 
sis, 6 cases; Mickulicz with immediate resection, 3 cases, 2 deaths; resecti 
mentioned, 2 cases, 2 deaths; detorsion, 5 cases, 3 deaths; detorsion and 

5 cases; detorsion and colocolostomy, 2 cases; detorsion and ileo-sigmoid 


1 case; detorsion and colostomy, 4 cases, 2 deaths. 61 cases, 15 deaths 





Results not known in two cases. Mortality—24.5 per cent. Fron 
above figures and with the experience of the author’s case the Mickulicz t 
of resection in three stages would seem to be the safest procedure. 

Whether this condition is congenital or acquired seems difficult to det 
mine. In no one of the sixty-four cases was there any mention mace 
obstruction which might have been the cause of the megacolon. ‘There 
been many theories put forward as to the possible etiology of this di 


and one is that a chronic volvulus due to the long mesosigmoid may eventu | 
ally cause hypertrophy. But as Mummery says, “Even when such a | 
tion as a chronic volvulus exists this may be a secondary consequence o! | 
the dilatation, and not its cause.” In his 100 collected cases of this diseas 
he found evidence of obstruction in only twenty-three. In this connection he 
says, “The fact remains that in the great majority of cases no obstructior | 


of any kind is found and also that in several the dilatation extended 
down to the anus or middle of the rectum.”” That acquired megacolor 
possibility is shown in a recent article by Shelley in which it was possibk 
follow the development of dilatation of the large bowel subsequent to : 


ture of the rectum. 
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Horhammer : Quoted by Hoffmann, G. 
Jeannel: Arch. méd. de Toulouse, May 15, 1910. 


Judd, E. S., and Thompson, H. L.: Minnesota Med., vol. xi, p. 439, 1928 


Judd, E. S., and Adson: ANNALS oF SuRGERY, vol. Ixxxviil, p. 479, 
Kleinschmidt, H.: Monat. fur Kinderhlk., vol. ix, p. 375, 1910-1911. 
Konjetzny, G.: Beitr. z. klin. chir., vol. Ixxiti, p. 155, 1911. 


Kraske: Quoted by Bundschuh, | 


Lane, A.: Med. Press, vol. cxxxviil, p. 503, 1900. 
Launay: Quoted by Roux-Berger, J. L. 

Lecene, P.: Rev. de chir., vol. xli, p. 2i, 1910 
Ibid.: Quoted by Pichat, E. 

Leflaive, P. G.: (Thése), Paris, 1927 

Luken: Quoted by Hoffmann, G 

Menez, X.: (Thése vol. xxxili) p. 16, Paris, 1923. 
Michon: Quoted by Pichat, E 


Miginiac, G.: Arch. d. mal. de l’app. digest., vol. xii, p. 22, 1922 
Pl ] 


Mummery, J. P. L.: Diseases of the rectum and colon. N. Y. Wood, 


Nandrot: Bull. de la Soc. de chir., vol. xv, p. 676, 1910. 

Pauchet, V.: Arch. prov. de chir., vol. xxii, p. 17, 1913 

Payr, E.: Quoted by Hoffmann, G 

Pichat, E.: (Thése vol. clxxxviii) Paris, 1928 

Rochet, P.: Lyon chir., vol. xxiv, p. 7 1927 

Roux-Berger, J. L.: Bull et mém. Soc. nat. de chir., vol. li, p. 418, 
Rumpel: Quoted by Hoffmann, G 

Savariaud: Quoted by Miginiac, G 

Schaaning, G.: Norsk Mag. f. Laegevid., vol. Ixxxi, p. 804, 1920 
Schmieden: Deut. Med. Woch., vol. xxxiv, p. 1747, 1908 

Sencert and Simon: Quoted by Pichat, F 

Shelley, H. J.: ANNALS oF SuRGERY, vol. xciii, p. 910, 1931 
Tuffier: Bull. de la Soc. de chir., vol. xxxiv, p. 1068, 1907. 
Verse, M.: Munchen. Med Wehnschr.., vol lvi, p 054, LQO0 
Viguier: Quoted by Miginiac, G 

Wade and Royle: M. J. Australia, vol. i, p. 137, 1927. 


19285 


1925 


Wideroe, S.: Norsk Mag. f. Laegevid., 5. R., vol. xx, p. 1344, 1912. 


Wiedhopf, O.: Miinchen. med. Wchnschr., vol. lxi, p. 2238, 1914. 
Willis, M.: Virginia M. Month., vol. xlviii, p. 651, 1921-22 
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contractility of the bladder’s muscular coat. If this is true, the fact 
bladder has a muscular coat, moots the question. However, that 
discussed here. But whatever the truth of it may be, compressi 
some unknown degree, seems to be the determining factor in { 


? 


mucous membrane to herniate into an extravesical sac. It must nm 


i 


be forgotten that unless ectopia of the muscular fasciculi be pres 


the obstruction, distention nor compression can give rise to the defor 


To elucidate the primary or congenital cause of these diverticu! 





. 

Fic. 1.—(a) Small sacculations; the fasciculi are not displaced to a degree ca 
bladder’s mucosa into a diverticulum (t Large sacculations Here are the 
to a sac onl; Diverticulitis is not to be expected where so many large sacculat 
may occur, put the fasciculi are usually discouragingly arranged ) [ypica 
lum. Note the fibrous ring (d) Section of diverticulum 


be necessary to briefly review the embryologic development of the get 
urinary tract. In doing this, we will find something to puzzle ove 
through speculative curiosity, we would like to find out the time t! 
kidneys begin the first secretion of urine. 

Of course, this question is irrelative. Perhaps it should have been o1 
yet it is an emphasis on that which is of paramount interest, for it becor 
apparent that unless the allantois had opened into the ventral cloaca in tim: 
save itself from becoming distended by the urine from the newly functior 
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ring. This ring must be removed else union will be thwarted. The in 
should be an elliptical one, its long axes directed to the securing of th 
working facilities. It includes the entire fibrous ring with the mouth and 
of the sac. With this accomplished, the freed portion is grasped with 
forceps and gentle traction is continued into the bladder while a 

capped finger gently pushes back whatever tissue may be adherent. I} 
opening thus made in the wall of the bladder is large enough to admit a 

without the likelihood of tearing, the fibrous ring may be severed by a 





Fic. 2.—(a) Elliptical incision preliminary to dissection of the diverticulum (b) Ellipse 
opening into sac being drawn into bladder while gauze-capped finger pushes back all adhering 
(c) Ring incised to admit finger (d) Once the sac is made free a finger within facilitat 


dissecting. 


of the scissors and the further dissecting of the sac facilitated by insert! 


a finger within it. Throughout the time it may require to complete th 
moval of the sac and the subsequent closure of the opening, sopping 
sponges will take care of the urine that is coming in from the ureters 

The ease with which the water-shed closure of the opening may be eff« 


will, of course, depend very much upon what portion of the bladder wall 
involved. If high, and easily reached from the suprapubic incision, little « 


ficulty need be expected. When, however, it is low, and the diverticul 
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EXTIRPATION OF PREGNANT UTERUS AT FULL TERM * 
By Wituiam WertTENBAKER, M.D. 


or Witmtneton, DEL. 


FROM THE DEPARTMENT OF GYNECOLOGY AND OBSTETRICS OF THE WILMINGTON GENERAL H 


OS! 4 


Asout March 1, 1928, Dr. M. A. Tarumianz, of the Delaware State Hos 
the Insane, at Farnhurst, referred to me a Negress, aged thirty-three years, tl 


n 


of general paresis. She was the mother of six children, only two living a1 


mentally deficient ; she was at that time within ten days of term with another preg 
her Wassermann was four plus, there was a profuse cervical discharge whicl 
numerous gonococci. To further complicate the situation, the foetal breech wa 
in the right iliac fossa. The indications called for (1) Avoidance of the spré 
gonorrheeal im*ction; (2) sterilization of the mother; and (3) delivery of the feetu 
accomplish these triple ends I decided to remove the entire uterus before rupturé 
membranes. 


On March 15, 19628, the abdomen was incised in the lower mid-line, the br 


ments clamped on each side and incised down to the level of the cervix Py 
sufficiently long to reach across the entire cervical bridge, 


+ 


were thrown int 


1 


the uterus delivered from the abdomen. The cervix was severed with a 


between the two clamps; the uterus, with its contents, was passed to an assistant, D 
Pawlikowski, who extracted a living feetus weighing seven pounds, two ounces 


time consumed from start of abdominal incision 


to delivery of child was le 
four minutes. 

The cervical stump was cauterized and turned in with a running suture, the 
of the round and infundibulo-pelvic ligament. ligated, brought down and sutured 
A fold of the utero-vesical peritoneum was then brought over all to complet 


pe ritoneal toilet. One cigarette drain was placed in the cul-de-sac and the ab 
closed in three layers. 


This woman made an uneventiul surgical recovery. 


Since that time I have met with five other cases in which it was felt 
to adopt a similar line of procedure. Two were cases in whom one ot 
previous Cesarean sections had previously been made, in whom numet 
pelvic and abdominal adhesions were doubtless present ; one a case of mat 
hyperthyroidism with uterine fibroids; another a woman exsanguinated 
hemorrhage due to placenta previa, in which case a minimum of blood 
at delivery was felt essential to give her any chance, which she might poss 
have, of recovery. 

These cases were operated upon respectively on July 19, 1930; Deceml 
20, 1930; January 12, 1931; February 18, 1931; April 3, 1931. All six b 
were delivered alive; five mothers made uneventful recoveries and left 
hospital in good condition. One mother (Case II) developed a ve 
abdominal fistula on the ninth day, which was closed at a subsequent operat 

In Case IV violent uterine contractions began as soon as an attempt 
deliver the uterus from the abdomen was made, and the membranes rupture 
just as this was accomplished; so, after the “waters” had drained awa 


* Read before the Kent County Medical Society, Dover, Delaware, April 1, 


1066 


IO3I 











WILLIAM WERTENBAKER 


Case III.—Millington, Md. Age, twenty-seven years, Para V._ Referr 


y 


Doctor Brice. 
Pregnancy at thirtieth week. Free uterine hemorrhage. Full placenta pri 


Operation—December 20, 1930. Anzsthesia——-Gas (only). 

Infant—Male; living but premature; weight not recorded. N. B.—This infant 
in sixty-two hours. Autopsy.—Patent foramen ovale. Prematurity. 

Surgical Convalescence—Uncomplicated. Mother discharged in good condit 


January 4, 1931—fifteenth day. 
Case IV.—Wilmington, Del Ag 
B. J. McEntee. 


e, thirty-five years, Para I. Referred 


ie) 


Hyperthyroidism. Uterine fibroids. Term pregnancy. 


Operation.—January 8, 1931. Anzsthesia——Gas (only). 

Infant.—Female ; condition good; weight 6 pounds, 12% ounces 

Surgical Convalescence—Uncomplicated. Discharged in good condition 
teenth day. 

CasE V.—New Castle, Del. Age, twenty-nine years, Para II. Referred b 
Lewis Booker. 

Term pregnancy. Contracted pelvis. Previous Czsarean section. Pelvic 

O peration.—February 18, 1931. Anzsthesia.—Spinal. 

Infant.—Female; condition good; weight 8 pounds, 8 ounces 

Surgical Convalescence—Uncomplicated. Discharged on _ seventeent! 
good condition. 

Case VI.—Wilmington, Del \ge, twenty-nine years, Para III. Referred 
Fred Armstrong. 

Term pregnancy. Contracted pelvis. Two previous Czsareans. 

Operation.—April 3, 1931. Anzsthesia.—Spinal. 

Infant.—Female ; condition good; weight 6 pounds, 1% ounces 

Surgical Convalescence—Uncomplicated Discharged on _ fourteenth 
good condition. 

Comments.—aAt the time the first operation was performed no thought 


attempting a new procedure was entertained. It was approached entir 
with the idea of working out what was best for the particular case. HH 
ever, as other cases were brought to us to which the same principles cou 
be advantageously applied, variations were tried and discarded or adopt 
oftener the former. 

In Case I Doctor Tarumianz desired the removal of the ovaries 
psychiatric reasons, so the infundibulo-pelvic, round and broad ligament 
were clamped and cut distal to the tubes and ovaries. In the same case 01 
so much of the utero-vesical peritoneum was reflected as would serve as 
flap for the cervical stump. 

In subsequent cases it was found that the former was easier than wher 
it was desired to conserve the ovaries and tubes, but, on the other hand, t! 
the reflection of the utero-vesical peritoneum and bladder not only gave 
neater result but otherwise expedited the operation. 

In Case IV delivery of the uterus from the abdomen was done befor 
reflection of the utero-vesical peritoneum and severing of the broad ligament 
This was found a distinct handicap rather than an advantage. 

The use of gauze sponges, or pads, was discarded until after delivery o! 


1068 





the uterus, as ft 
periton 

Adhesions v 
should be caret 


the abdomet1 


iY reeint 
} 
4 etiect 
\ppli 
+ 17} 
“ sever! 


i() ( T 
sritwee 

r 

(] Suture 
sriftie 

{ . uturs 
yr ' 

{ 11T<¢ 


I 
I \ l 
not nee 
YY €AzAg 
1 
(| CoO 
1 
VW ( K 
l the .) 
omel 
STOTIS 
r te? 
ULCit 
MDs 
| 1O 
Ps a 18a 
rus trol 
VIA 
1¢ STI 
| ; 
CIES 2) 
0) eSi( 
1 
i { ~ 


y } 
O1VE 
ctent 
1 
‘ } 
1 
tC 
( ( 


L069 





INTERPARIETAL HERNIAS 
By Witiiam E. Lower, M.D., ann N. Frep Hicken, M.D. 


OF CLEVELAND, OHIO 


FROM THE CLEVELAND CLINI 


THE term “interparietal hernia” is used collectively to designate a 
of rather unusual hernias which are located in the inguinal region betw: 
the various layers of the abdominal parietes. Anatomically, these her 
may be classified as follows: (1) Properiteneal hernia, that type in wl! 
the hernial sac lies between the peritoneum and the transversalis fas 
(2) interstitial hernia, in which the sac lies between the transversalis 
and the transversalis, internal oblique, or external oblique muscles ; 
(3)superficial hernia, in which the sac is situated between the aponeuros 
the external oblique muscle and the integument. 

Since interparietal hernia has been spoken of by all authorities as b 


of rare occurrence it is surprising to find that 587 cases have been rep 
in the literature. The inability to diagnose this condition pre-operati 
and the consequent high mortality rate indicate how superficial is our kni 


edge of this type of hernia. Since the days of Thomas Bartholin ( 16¢ 


many noted surgeons have been chagrined because they failed to recog 
this type of hernia at the operating table, the mistake being reveal: 
necropsy. 

Because of these considerations, we feel justined in presenting a cl 
study of interparietal hernias based on cases observed at the Cleveland | 


and those reported in the literature. 


rWO CASES OF INTERSTITIAL HERNIA 

Case | The patient, a truck driver, aged fifty-eight, reported at the Cleve 
Clinic April 27, 1929, complaining of pain occurring low in the left side 

Four years previously, a severe pain suddenly developed in the lower left abd 
quadrant radiating downward toward the bladder and penis. The paroxysm 
about thirty minutes and then subsided, leaving him perfectly well. There had be 
no nocturia, frequency, burning on urination, urgency, nor hematuria, and _ the 
had never contained any gravel 

Three months later a similar attack occurred, and since then the attacks had 
gressively increased in frequency and severity Most of the paroxysms were 
by work, exercise, lifting, or straining, and were always associated with the act 
defecation. When the patient lay down, the pain immediately disappeared, often ré 
ring, however, as soon as he stood up. He had never observed any swellit 
groin, and emphatically denied »eing “ruptured.” Both testicles had always beet 
the scrotum. The day before his admission to the clinic he had an attack of se 
pain in the left groin and felt nauseated but did not vomit. The pain was intense w 


he was working, but subsided when he assumed a recumbent position. Som 
was present in the region of the left groin 


The general physical examination showed a well-nourished adult male 


perature was 97.6°, the pulse rate 64, and the blood-pressure 135/100. The pupill 
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rigidity but no feeling of fluctuation. The gall-bladder could not be palpated or 
of the tenderness in this region. In the right groin, just above the external 
ring, was a small swelling which increased in size on straining and to which a 
impulse was imparted by coughing The external ring was small, and no ent 
could be palpated in the canal. Both femoral rings and the left external inguit 
were normal. 

The pre-operative impression was that an abscess of the gall-bladder was poi 
in the old cholecystostomy scar, and that an interstitial hernia was present in thx 
inguinal region. The latter diagnosis was made because of our experience wit 
previous case. 

A transverse incision was made over the right inguinal canal. A probe was 
introduced into the canal through the external ring, and no enterocele or obstru 
was encountered. On palpation, a small tumor-like mass could be felt just near 
outer side of the canal. An incision was made directly over the swelling, and as 
as the fibres of the external oblique muscle were separated, a small, partially colla 
hernial sac was seen lying between the two oblique muscles. When this sac was oj 
a few tags of omentum were disclosed. The sac was carefully dissected free fror 


t 


adjacent structures, to which it was fairly adherent. It lay in direct apposit 
lateral walls of the inguinal canal, pierced the internal oblique and transversalis 
cles, as well as the transversalis fascia, and opened into the peritoneal cavit 
individual orifice, situated just lateral to and above the internal inguinal ring 
round ligament entered the inguinal canal through a normally located inguinal rit 
there was no communication between this canal and the interstitial hernia Phe 
was ligated, the aperture through the abdominal wall was closed, and the patient 

an uneventful recovery. 

In both of the cases described above the condition was caused by a sim 
interstitial hernia, the sac in each instance being contiguous to but not « 
municating with the inguinal canal, each having its own separate ori 
Kronlein has discussed this type of hernia to which, because of its juxtap 


“e 


tion to the inguinal canal, he gave the name “para-inguinal interstitial her 


As there are three anatomical varieties of interparietal hernia—propet 


toneal, interstitial and superficial hernias, these will be discussed separaté 


PROPERITONEAL HERNIA 
The first authentic report on interparietal hernias was made by Bart! 


in 1661, but his description was not sufficiently complete to permit classi! 


tion. In 1779 Petit described a group of hernias which were situated withi: 


the interstices of the abdominal wall. In 1839 Parise saw a hernia in whi 
the sac was situated between the peritoneum and the transversalis fascia, 
in 1851 he described it under the name of “intra-iliac hernia.” In 18 


Streubel collected reports of fourteen cases. The most important work hi 


ever was done by Kronlein, a report of which was published in 1876. H 


collected and analyzed twenty-three cases which had been reported up 
that time; he carefully described the anatomical positions and clarified 


etiologic factors concerned in their production, giving to this type of hernia 


the name “hernia inguinoproperitonealis.” In 1895 Breiter, a pupil 
Kronlein, collected thirty-six additional cases, and in 1900 Gobell brought 
literature up to date, presenting a series of sixty-nine cases. Since that tit 
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case of an inguinal hernia and a coéxisting properitoneal hernia. T! 
hernias were separate and distinct, each opening into the abdominal 
through an individual orifice. In 1902, Howlett reported a case of a bil 
lar properitoneal hernia in which both loculi were situated betwee: 
peritoneum and transversalis fascia, one sac extending upward and outw 
and the other downward and inward. At the first operation only on 
was recognized, but as the symptoms of nausea and vomiting persist 
second operation was performed which revealed a loop of strangulated b: 
in the second properitoneal sac. This is a good example of a properit 
hernia occurring outside of the inguinal canal but lying adjacent to it. 

lt would seem, therefore, that properitoneal hernia, in both the monolocu 
lar and the bilocular forms, may be classified as follows: (1) Inguinop: 
peritoneal hernia, which occurs as a diverticulum from a preéxisting ingui: 
hernia. (2) Cruroproperitoneal hernia, which occurs as an outpouching 
a femoral hernia. (3) Simple properitoneal hernia which is independent 
the inguinal or femoral canals. 

The anatomical positions which may be assumed by the properitoneal 
must be clearly understood if these hernias are to be treated surgi 
Usually it occupies one of three positions: (1) It may pass upward 
outward toward the anterosuperior iliac spine. This is the usual positior 
(2) It may pass directly backward, and occupy the iliac fossa. This for 
is often mistaken for a retroperitoneal hernia, and its relation to the inguii 
canal is forgotten. (3) It may pass downward and inward to the side o 
in front of the bladder. This type has been called the inguinovesical 
prevesical hernia. 

Etiology.—Precise knowledge concerning the formation of properiton 
hernia is wanting, as is attested by the number of theories which have b 
advanced, of which only a few of the most logical can be discussed. 

After making a meticulous study of the inguinal canal, Eppinger decid 
that its anatomical structure was such that it predisposed to the format 
of properitoneal hernia. He arbitrarily divided the canal into three portion 
(1) The innermost section, which extends from the internal inguinal ri 
to the point where the infundibuliform fascia pierces the transversalis muscl 
In this portion of the canal the transversalis fascia is firmly adherent to 
transversalis muscle, but only a few fibrous tissues connect it with the per 
toneum, this space being filled with loose, non-resisting fatty tissue. (2) 
middle portion of the canal, which is 10 to 12 centimetres long, and is 
rounded by the internal oblique and transversalis muscles. Here the mu 
cular reinforcement precludes the formation of interparietal herni 
(3) The anterior segment of the canal, which corresponds to the spa 
between the internal oblique muscle and the external inguinal ring 7 
two oblique muscles are loosely attached to each other by strands of 
nective tissue, and the interstices are filled with loose, yielding, adip 
tissue. It is thus evident that the weakest points in the inguinal canal 
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tionship between the sac and its content. The reduced hernia alway 
outside of the peritoneum. 

To us it seems that the difficulty encountered in separating a hert 
from its surrounding structures during herniorrhaphy would preclucd 
location of the hernial sac en masse by simple taxis. Streubel and Hal 
believe that such cases of reduction en masse are merely the transferet 
the content of a scrotal or crural sac into a preformed properitoneal 
Moynihan reviewed the specimens of reduction en masse in Guy’s H: 
Museum, and concluded that most of them were from cases of properit 
hernia. In studying the reports of cases of reduction en masse, we 
that the description of the operative findings was so meager that the 
anatomical position of the sacs could not be determined. We agre 
Halstead and Moynihan, however, that examples of true reduction en 
are rare, and that most of the cases which purport to be of this natu 
really cases of properitoneal hernia. 

In contrast with the theory of the mechanical origin of properit 
hernia are the arguments of those who believe that all hernias are cot 
tal. Rokitansky pointed out that in many cases small peritoneal pouch 
diverticula could be seen in the immediate neighborhood of the inte: 
inguinal ring; these, he believes, constitute the anlage of properitoneal het 
Brunner, Englisch, and Wagner also noticed these small peritoneal pouc! 
and thought them responsible for interparietal hernias. In 1884, Wag 
confirmed his convictions by finding a case of inguinal hernia with a co‘ 
ing properitoneal hernia which lay adjacent to the inguinal canal but did 
communicate with it. Russell maintains that all hernias are congenital, 
that the process vaginalis can be caught up between the layers of the abd 
nal muscles and form any variety of interparietal hernia. In a series of 
post-mortem examinations, Raw and Murray found sixty-eight periton 
diverticula, fifty-two of them being femoral, thirteen inguinal, and thre 
umbilical. Murray believes that when these congenital diverticula or pou 
exist, the occurrence of hernia depends on the size of the opening and 
strength of the muscles that protect the orifice. 

Coughlin’s anatomical studies of adults and Moynihan’s of fetuses rev 
that in 22 per cent. of necr ypsies they could clearly demonstrate deep ps 
neal pouches or fosse near the obliterated hypogastric artery which e: 
could have developed into properitoneal hernias. 

Kirchner reports a case of such a properitoneal hernia arising in Hes 
bach’s triangle as the result of a peritoneal diverticulum near the obliterat 
hypogastric artery. How can the occurrence of multiple hernias in the sai 
individual be explained unless the theory of their congenital origi 
accepted? Bainbridge operated on a woman in whom six separate and 
tinct hernias were present. Congenital malformation of a hernial sa 
evident in the bifid or pantaloon hernias of Halstead, in which the ingui 
sac is divided into two compartments like a pair of trousers and opens 
the abdominal cavity through a normal internal inguinal ring. 
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the diagnosis is obvious. In those cases in which there is no accony 
inguinal or femoral hernia, it is usually impossible to make a pre-operat 
diagnosis. 

It is only by operation or post-mortem examination that the true 1 
of the hernia is revealed. Many surgeons have performed a herniotomy 
strangulated inguinal hernia, removed the sac, and closed the wound 
when, to their surprise, symptoms of obstruction persisted and a subsequ 
operation was performed, a strangulated properitoneal hernia was found 

Of the cases reported since 1900 that we have collected, thirty four 
strangulated or incarcerated, four were reducible, and in twelve no hi 
was given. The failure to make an early diagnosis and the resultant delay 
operative intervention has resulted in a high rate of mortality. Torrey 
1888 reported thirty-five cases of strangulated properitoneal hernia, wit! 
operative mortality of 80 per cent. In our series of fifty herniorrhaphi 
there were ten deaths, and in twenty cases the results were not known, mal 
ing a mortality of 20 per cent. or more. 

The treatment of properitoneal hernia will be considered jointly wit! 


treatment of the other types of interparietal hernias. 


INTERSTITIAL HERNIA 

The two cases we have presented are typical of this group of interpariet 
hernia. (See Cases | and II.) 

From an autopsy specimen, Hesselbach, in 1814, presented an excellent 
illustration of this variety of hernia, with the sac lying between the intert 
and external oblique muscles. In 1812, Cooper observed and, in 1827, pu 
lished an account of the first successful herniotomy for a strangulated inte: 
stitial hernia, the sac being situated between the two oblique muscles. | 


1893, Macready was able to gather 163 cases of this form of hernia frot | 
the records of the London Truss Society, but as these cases were not verifi | 
by autopsy or operative findings, their diagnosis is uncertain. — [nterstiti 
hernia in women was first described by Berger in 1891, and Auvray in Ig 
reported fourteen such cases. In 1g00 Gobell collected 115 cases of intet 
stitial hernia which had been found at operation or post-mortem examinatiot 
We have been able to gather sixty-five cases from the literature and have 
made two personal observations, making our series a total of sixty-sever 
These, added to the figures reported by Macready and Gobell, make a grai 
total of 345 known cases of interstitial hernia. 
Definition and Anatomica! Considerations.—In interstitial hernia the s | 
burrows its way between the layers of the abdominal wall, and may be fou 
in any of the following positions: (1) Between the transversalis muscle a1 | 
fascia; (2) between the transversalis and internal oblique muscl 
(3) between the fibres of the internal oblique muscle; or (4) between th 


internal and external oblique muscles, the latter being by far the most con 
mon position. Many writers contend that the only variety seen is the form 
in which the sac lies between the two oblique muscles. Moynihan even goes 
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stitial hernias are not bilocular, for cases have been described which det 
strate that both trilocular and monolocular forms exist. 

In Ehler’s interstitial hernia there were three secs, one extending bet 
the internal and external oblique muscles, one between the skin and sup 
ficial fascia, and the third descended into the scrotum. All three loculi 
municated with each other and opened into the abdominal cavity throug! 
internal inguinal ring. In the monolocular variety (Fig. 4), the interstit 
sac is a direct continuation of the inguinal hernia and not a diverticuliy 
with an inguinal hernia descending farther down the canal. If the ect 
testicle is at the external ring and prevents the further descent of the herni 


the only direction in which the sac can expand is between the layers 


abdominal muscles. As there is no loculus going down into the scrotum. 
hernia must of necessity be monolocular. At operation, the enterocel 
between the muscles is found to bé 


rect continuation of the sac that cor 
Int. oblique fascta 


: Peritoneum down the inguinal canal, while the pI 






ess vaginalis is completely closed and 
the majority of cases does not ever 


scend into the malformed, empty scrotu 


j 


(obell was able to collect report 
twenty-four such cases of monolocul 
interstitial hernias and eighty-four of 


bilocular variety. In our series ther 


Ext ving Skin were ten monolocular, thirty-six bilocul 
4g oblique fascra and twenty-one that could not be 
nosed because of insufficient data 

Fic. 5.—The authors’ case of interstitial In another variety of monolocul 


hernia occurring outside the inguinal canal 


hernia the interstitial sac lies adjacent 
to but not communicating with the inguinal canal (Fig. 5), and opens into tl 
abdominal cavity through its own orifice, which lies near the internal ingui 
ring. Kirchner describes such a case in which the sac does not involve 1 
inguinal canal or the internal inguinal ring, but occurs as a separate and 
tinct entity. In the two cases which we have reported in this paper, the 
terstitial sac was completely outside the inguinal canal, and may be classifi 
as an extra-inguinal hernia of the interstitial variety. Perhaps some write: 
would consider this group as a form of ventral hernia, but its immedi 
proximity to the inguinal canal precludes this supposition. 

Etiology.—The same condition that contributes to the formation of pt 
peritoneal hernia contributes also to the production of the interstitial variety 
The most satisfactory explanation of this form of rupture is based upot 
connection with retained testicles. The testicle usually is situated at or ju 
outside of the inguinal ring, and bars the further descent of the hernial s 
causing it to spread between the layers of the abdominal muscles 
Macready’s 129 cases in males, abnormalities of the testicles were present 
73-4 per cent., and in 67.1 per cent. there were congenital displacements 


LO80 











f . - o— 
= - . - 











LOS] 


a 


LOWER AND HICKEN 


No inguinal mass was present. We surmised that we were dealing wit! 


abnormal form of hernia, the exact nature of which we did not know 


SUPERFICIAL HERNIA 


Boyer, in 1822, was the first to describe a hernia which proceeded f: 
the external inguinal ring and spread out between the aponeurosis of 


external oblique muscle and the integument. He termed it intra-ingui 


ul 


hernia. In 1886, Le Fort revived interest in this variety of hernia, but 
remained for Kuester, in 1887, clearly to describe and define this rare « 
tion, which he named inguinosuperficial hernia. He presented histori 
fourteen cases and discussed the pre ybable etiologic factors concerned in 
production. In 1903, Moschowitz collected sixteen cases and added on 
his own. In 1905, Sellenings published reports of a series of twenty-s 
cases which he had collected In a review of the literature we have 
able to accumulate records of ninety-six cases, some of which date b: 
1893 and are not included in any of the aforementioned series. We re: 
that it is a hopeless task to collect all reported cases because of the vari 
of titles and subjects under which they have been published. Many rey 
of so-called superficial inguinal hernias had to be discarded because of insu 
cient data which made it impossible to determine accurately their anator 
cal position. 

The addition to our series of that of Sellenings produces a total of 
authentic cases of superficial hernia 

Definition and Anatomical Considerations.—In inguinosuperficial hert 
the sac descends into the inguinal canal, then through the external ingui: 
ring, and spreads out between the aponeurosis of the external oblique mus 
and the skin. The sac may occupy one of three positions: (1) It may 
laterally toward the anterosuperior iliac spine. This is the most comn 
location. (2) It may extend upward and medialward toward the umbilicu 
as in Broca’s case. (3) It may pass downward over Poupart’s ligament a1 
come to lie directly over the femoral opening between the deep fascia of tl 
thigh and the skin. 

Cases belonging to the last group have often been described as inguin: 
femoral hernia. In fact, Twyman considers them a clinical entity and report 
the cases of Holthouse, Key, and his own as being representative of thi 
variety. It seems to us that these are true inguinosuperficial hernias, at 
should be so classified. An inguinofemoral hernia, as the name implies, 
one involving both inguinal and femoral canals. For example, an inguit 
hernia passes down the inguinal canal as far as the lower part of the canal 
then because of an anatomical defect it passes beneath Poupart’s ligament 
and emerges through the femoral opening. In Twyman’s case the herni 
sac came through the external inguinal ring, passed downward over Pou 
part’s ligament, and was found in the superficial tissue in Scarpa’s ar 
The hernia was inguinal, and never came into contact with the femoral canal 
hence it is merely a superficial inguinal hernia, aad should be so classified. 
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However, as eight cases were found in males with normally placed t 
and seven were found in females, other etiologic factors must b 
If the content of the hernial sac is suddenly increased and the scrotun 
adequately take care of it, then the hernia must extend out between the 
nal oblique aponeurosis and the integument. Moschowitz reports a « 
which a testicle was retained in the inguinal canal. As the boy dev 
the testicle gradually descended into the scrotum, but since the descent 
accompanied by pain, he frequently forced the testicle and the accompa 
congenital hernia back out of the scrotum. Following such a reductior 
testicle and hernia were forced out between the external oblique aponeu 
and the skin, as the external inguinal ring was too small to permit their r¢ 
into the inguinal canal and abdomen. The hernia became strangulated 
at operation the sac was found to be as described. Repeated and indis 


nate taxis, therefore, may produce this form of hernia. 


Incidence —The incidence of this group is very low. So far, only 
cases have been described, 101 in males and seven in females, and in { 
the sex was not mentioned. The average age is forty-five years. 

Symptoms.—The symptoms of superficial hernia usually are thos 


intestinal obstruction. Out of ninety-six cases, thirty were irreducibl: 
presented symptoms of obstruction, twelve were reducible, and in fifty 
no clinical history was given. In this type, a palpable tumor generall 
encountered about Poupart’s ligament, and when the scrotum is exami 
the testicle is missing. It must be remembered, however, that in a few 
the superficial sac may pass downward into the region of the femoral 


and be mistaken for a femoral hernia. 


TREATMENT OF INTERPARIETAL HERNIA 


\s most interparietal hernias are either incarcerated or strangulated 
the patient presents himself, immediate operative intervention is indicat 
Delay merely increases the risk of mortality. If a patient presents sympt 


of intestinal obstruction following an inguinal or femoral herniorrhaphy, 


incarcerated properitoneal hernia should be suspected, and intervention shou 


be instituted immediately. In all herniotomies, in order to be certain 


an intermuscular sac has not been missed, the entire inguinal canal shou 


be carefully explored. When operating on an interparietal hernia, t! 


\ 
geon must remember that the strangulation may be at the internal ring 
neck of the interstitial diverticulum or sac, or the external ring. Th 
men never should be closed until the site of obstruction has been fou 
Generally, careful exploration will reveal the enterocele in a diverticulun 
In an operation for interparietal hernia, some surgeons prefer the ingui 
approach, and then, if necessary, the incision can be extended until 
abdomen is opened. Moynihan thinks that a combined abdomino-ingui 


route is better. It seems to us that the latter is the more practical, as it 


cludes injury to the bowel, since the site of obstruction is more cleat 


revealed by this approach. 
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DUODENAL HERNIA 


By Ourn S. Corer, M.D., ann Haywarp 8S. Puitures, M.D 
or ATLANTA, GEORGIA 


FROM THE DEPARTMENT OF SURGERY OF EMORY UNIVERSITY 


WITHIN a period of three months, two cases of duodenal herni 
observed in the Surgical Service, Emory Division, Grady Hospital 
are of unusual interest in that one was of the left side and one of the 
side according to the classification of Moynihan. Both cases were ad 
with acute obstructive symptoms, the first diagnosed only by explor 
laparotomy with recovery, and the second diagnosed correctly but 
fatal termination. 

Krom a search of available literature, the first description of du 
hernia was by Klob, in 1861, who carefully described a case of the 
sided variety, though Trietz, in 1857, suggested the possibility of herni 
at the duodeno-jejunal junction, describing anatomically the form 
the various folds and fossz in this region. 

\ detailed analysis of reported cases was presented in 1906 by Moy: 
who, in his monograph, tabulated and explained the cases reviewed 
one hundred case reports were embodied in this work and twenty 
patients recovered. The anatomic and embryologic interpretations 


two cases here reported are drawn from the descriptions detailed by 


though careful operative observations were made in both cases, supplement 


by autopsy findings in the second case. 

In order to properly report retroperitoneal hernia of this variety, 
necessary to review the embryology of the abdominal structues. The 
ent theory is that, in common with most herniz, a congenital potential 


must be present, which, in duodenal hernia, is formed by a fusion anon 


The intestinal canal at the fourth week of intra-uterine life is represer 
straight tube attached throughout its length to the mid-line of the body by a dors 
of peritoneum, the primitive mesentery. The stomach develops from a dorsal bulgi 
the tube, to which the primitive mesentery is attached, and a fold of peritoneun 
from the anterior abdominal wall, forming the lesser omentum 

By the sixth week, three segments supplied by special arteries are found Lhe 
segment forms the stomach and duodenum and the cceliac axis is contained 
mesentery. That portion of the mesentery lying behind the stomach forms, witl 
growth of the posterior wall of the stomach and its development to the right, th 


omentum. The head of the pancreas lies at the convex junction of the pylorus wit! 


tomach. The distal end of the duodenum, where later the duodeno-jejunal flexur 


found, lies in the median plane of the body, possesses no mesentery, and is therefore 
to the posterior abdominal wall. 
The second segment extends from the duodeno-jejunal flexure to the umbilict 


back to the posterior abdominal wall, the umbilical loop of Toldt, the two limbs of wl 


are parallel and are united by a long, narrow mesentery containing the superior m 
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(9) The parajejunal fossa also lies behind the superior mesenteric art: 
closely associated with the fossa of Waldevet 
CASE | (Figs » » and }.) \ negro male, thirty vears of age 
to Emory Division of Grady Hospital at 9:30 p.m., July 30, 1930, in extrem 


pain and shock. At 10:00 A.M. he had been taken with sudden, agonizing and 


pain over the entire abdomen, followed by vomiting a few minutes later and 


nothing since. Notwithstanding the severity and constancy of the pain, he had 
relief until twelve hours after the onset. For the past two or three hours he 
voiding an ounce or two of urine every ten or fifteen minutes and felt as if the 
were filled. Except for a gnawing pain in the epigastrium three or four 


meals occasionally, there have been no digestive disturbances. 


The family history is unimportant and the past history is irrelevant 










The temperature was 97° l‘ahrenheit, pulse 84, and respiration 26. Leu 
was 14,100 with 81 per cent. neutrophiles One-half ounce of urine s 
catheterization was negative 
a 
bat Se 
orem, ort 
~ me 
s-~4olic 
Artery 





Inferior 
eo a Mesenter 


s Ve im | 
Fic I Paraduodenal fossa ( Me ihar Case I Note ft ‘ t 
mesenteric vein, whicl ‘ eft and upper falcif ge of f 
Physical examination was negative except for a symmetrical tumor, w 

ently filled two-thirds of the abdomen. The tumor was smooth and firm and fill 
lower abdomen and extended in the mid-line about four centimetres above the un 
There was a dull note upon percussion and the entire abdomen was exquisite] 

A diagnosis of acute intestinal obstruction of unknown etiology was made. Under 
anzesthesia a long right rectus incision with the umbilicus at its upper third wa 
A smooth, symmetrical tumor, which occupied two-thirds of the abdomen and r 
and ordinary ovarin cyst, was found. The inferior pole telescoped the bladdet 
omentum was stretched over the tumor and presented a moss-like appearanc: 
greater curvature of the stomach lay upon the superior pole and the small int 


were not visible, nor could they be seen through the cyst-wall 


! he cecum W 





with difficulty but redundant sigmoid was easily found. The sac was incis 


all the small intestines from the jejunum to the lower ileum were found withi 


a 


tion was accomplished by unfolding the root of the mesentery, upon which the her 


orifice was found to be at the duodeno-jejunal junction. Reduction was complet: 
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THE RONTGENOGRAPHIC VISUALIZATION OF THE ARTERIES 
OF THE EXTREMITIES IN PERIPHERAL VASCULAR DISEAS! 
By Herman E. Pearse, Jr., M.D., ANd Starrorp L. Warren, M.D 
or Rocuester, New York 
FROM THE DEPARTMENTS OF SURGERY AND MEDICINE DIVISION OF RADIOT GY OF THE UNIVERSITY OF 

IN THE care of vascular disease of the extremities, an accurate pre 
tive determination of the state of the circulation should be made. T\ 
plish this end many tests have been devised to ascertain the influe: 


vasomotor spasm, the adequacy of the collateral circulation and the p 


@ ‘1 


of the main channels. Recently, in the publications of Brown,* Whit 
and Morton and Scott,'* tests for the evaluation of vasomotor overact 
have been suggested. The latter authors have demonstrated'* the 
vasomotor gradient and the usual level of vasodilatation under given 
tions and hence have been able to estimate, in any given case, how 
of the peripheral vascular insufficiency is due to vasospasm and how mu 
organic obliteration. 

In the large group of obliterative vascular diseases there have bee: 
safe, exact methods for the determination of the state of the vessel 
well known that in some of these disorders—for instance, thrombo-angiit : 
obliterans—the main arteries are apt to be occluded and the circulatio1 


ried on by the smaller collateral vessels. On the other hand, as is frequent 


] 


the case in peripheral arteriosclerosis, the smaller arterioles may lb | 
ated while the larger trunks remain patent. Thus it follows that invest 
tion of the arterial circulation in patients with organic involvement of 1 


vessels should include information concerning not only the main chann 
but also the smaller arteriolar branches. This is especially necessary if sur 
cal intervention is contemplated. In the past, many indirect methods 

been applied to achieve this end. The condition of the major arteri 

be determined by palpation for perceptible pulsation in the vessels, by 
application of the Pachon oscillometer or by the use of the recording sp! 
momanometer.'* Occasionally, valuable information is obtained from a 

rontgenogram demonstrating calcification of the vessels, but this give: 
indication of the patency of the lumen. The circulation in tiie arterioles 
sub-papillary network of vessels may be judged by the appearance of 
part, its temperature, its reaction to elevation or dependency, by the retur: 
the color after blanching, by the absorption of intradermal saline or hi 
mine, by the Moschowicz test or other similar tests. Any one or all of 

methods may give valuable information of an indirect nature and som 
them should always be included in the routine physical examinatio 
patients with these disorders. For the most part, the methods of phys 
examination by a competent observer will serve, without the use of spe 
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effect even on the damaged vessel walls. Evidence of thrombosis 
never found. 

Animal Experiments.—Before methiodol was injected into patients 
vascular disease it was necessary to prove its compatibility with the v 
endothelium and so somewhat higher concentrations were used than is nec 
sary to produce good arteriograms. 

Kight experiments were done on dogs. These were designed to determi 
if possible whether the drug caused irritation of the wall of the artery 
40 per cent. solution of methiodol produced satisfactory arteriograms w! 


a 50 per cent. solution was used in all of these experiments to intensify 


deleterious effects upon the blood-vessel endothelium. There is, of course, 


the criticism that the normal vessel may withstand greater concentratio 
than the diseased but clinical trial has so far been innocuous in our han 

The following experiments were done: (a) The solution was inject 
continuously for five minutes into the artery; (>) a segment of artery 
isolated, the blood expressed from it, and a loop excluded by rubber-s! 
clamps. This closed segment was filled with the solution for from one 
five minutes before the clamps were removed and the circulation through 
segment reestablished. In this way it was felt that the maximum conce: 
tration was in contact with the vessel wall for as long as would ever occut 
clinical use. 

At the end of twenty-four hours and forty-eight hours, the specimer 
were examined, and sections were taken for histologic study. In no ¢ 
was there 2TOSS OT microscopic evidence of thrombosis or injury to the intin 

Clinical Cases.—Encouraged by the lack of any harmful local action 
the vessel wall in the experiments on dogs, it was decided to use the drug 
clinical cases of obliterative vascular disease. The drug is dissolved 
fresh, glass distilled water, carefully filtered and sterilized by boiling 
first a 50 per cent. solution was used but it was later found that a 40 per cent 
solution was satisfactory and even lower concentrations will serve. Thi 
operative method is as follows: Without using a tourniquet, the femor 
artery is exposed in Hunter’s canal and is separated from the femoral vei 
and nerve. The casset containing the film is placed beneath the leg under 
the drapes and the Rontgen tube centred over the area to be studied. The 
artery is picked up on a tape and compressed between the thumb and finger 
to prevent admixture of the solution with blood. The vessel wall is pur 
tured obliquely with a new, sharp, No. 20 gauge needle to which is attached 
a fifty cubic centimetre syringe containing the methiodol solution. Injection 
is begun and after about twenty-five cubic centimetres of methiodol hav 
been injected the film is exposed while the solution is still being forced into 
the artery. The injection is stopped without removing the needle while the 
film is changed. Then after injecting an additional twenty-five cubic centi 
metres, the second exposure is obtained while the last five cubic centimetres of 
the solution are being forced into the artery. After withdrawing the needl 
the pressure on the artery is released and a moment’s pressure with a 
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there was pallor with elevation and rubor with dependency The gangren 


extended from the first and fifth toes up on to the lateral margins of the foot 


The day after admission, under spinal anesthesia, the femoral artery wa 
with seventy cubic centimetres of 50 per cent. methiodol solution The roéntee 
shown in Fig. 1 revealed marked impairment of the arterial circulation. <A | 


amputation was done and the patient had an uneventful convalescence 

Case II.—M. A., No. 45,3690. The patient was a sixty-year-old woman, 
who has had symptoms of vascular insufficiency in the right leg and who devel 
ulcer on the right foot seven weeks ago. Four weeks before admission a _ peri 
sympathectomy was done in another hospital without relief of symptoms 

For the past eight years she has known that she had hypertension (systol 


pressure ranges from 200 to 220 millimetres of mercury) and two years ag 


a transient hemiplegia. On examination the foot was cold, pulseless, and di 
with a shiny skin. There was marked muscle atrophy, the nails were hypertrophied 
the color of the foot was markedly changed by a shift in position. There was 
of the third and fourth toes involving the web space and extending on to the d 
the foot. 


Under general anesthesia the femoral artery was injected with sixty cubi 
' 


metres of 50 per cent. methiodol The films showed that all of the major vessel 


obliterated and only a few of the smaller collaterals remain. A mid-thigh amput 


was done and aside from delayed healing of the stump, the convalescence was unevent 


Case III.—W. B., No. 33,460. The patient, a seventy-one-year-old mar 
betic, had a Gritti-Stokes amputation of the right leg for diabetic gangren 
before the present admission. He now entered the clinic complaining of a cold 
discolored left foot. Examination revealed the foot to be a redcish plum color 
pigmentation of the skin of the calf. The muscles were atrophic, the skin was dry 
glistening, the nails were hypertrophied, the skin was colder than normal and thx 
salis pedis and posterior tibial arteries did not pulsate. The popliteal pulsation wa 
and the recording sphygmomonometer showed a normal popliteal pulse 

Under local infiltration anesthesia, the popliteal artery was exposed and 
cubic centimetres of 50 per cent. methiodol injected. The artery was so deep 
wound that a right-angle needle designed for peritonsillar infiltration had to be 
During the course of the injection the patient complained of cramps in the leg w 
ceased as soon as the injection was discontinued. This was thought to be due t 
hypertonicity of the solution 

The rontgenograms revealed only moderate involvement of the arterial tre 
a popliteal vein ligation was decided upon and performed. 

After operation the color and temperature of the foot improved and pain cease: 
the time of discharge, his condition, to use his own words, “was a lot better.” 
was no evidence of a harmful effect of the arteriogram and a follow-up examinati 


weeks after operation revealed continued improvement. 


Cast IV.—A. R., No. 46,568. The patient was a forty-year-old woman, a dial 
who entered the hospital with gangrene of the foot of two weeks’ duration. Exan 
tion revealed a toxic, sick woman with gangrene of the first toe and medial side of 
foot. There was sclerosis of the peripheral vessels with marked swelling and ceden 
the foot and lower calf. The discharge from the affected area was very foul and 
bubbles were ,demonstrated by r6ntgenograms 

Immediate operation was done under spinal anesthesia. The femoral artery 


exposed in Hunter’s canal and injected with thirty cubic centimetres of 50 per 
solution of methiodol. The leg was amputated through the mid-thigh and the w 
left open. Convalescence was uneventful. The wound closed by second intentio1 
the bone was covered by drawing down the flaps with skin traction. 


The arteriogram (Fig. 2) showed the main vessels and collateral channels 1 
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JOHN H. GARLOCK 


When I saw the patient, he presented a well-defined dry gangrene of the left 
with an irregular clear-cut line of demarcation at the level of the interphalang: 
(Fig. 1.) There was no sensation in the gangrenous area and needle punctur: 
blood. There was an area of marked hyperzsthesia just proximal to the lin 
cation, but there was no evidence of infection. X-ray examination was negati 
were also urinalysis, blood sugar, and Wassermann. Partial amputation of the 
was advised, but the patient persistently refused to have this done \ spont 
amputation resulted by the end of August, 1930. Since then the patient has beet 

Case II.—Miss J. P_, aged twenty-nine years, was referred by Dr. M. L. Pinc 
days after the original injury. On February 9, 1931, she accidentally stuck a pi 
right middle finger near the paronychial tissue on the outer side. On the followir 
severe pain was experienced and she consulted a physician who stated that 
was present and advised incision. After placing a rubber-band tourniquet tight 
the base of the finger, he obtained digital nerve block anesthesia with 1 per cent 
caine injected on both sides. A small incision was made and a drop or two of pu 


obtained. The tourniquet was removed after fifteen minutes. On the followi 






i A\ 
ley \\ 
Posterior y, = \ / 
> / 
Anterswr 
Posterior Anterior 
Fic 1 I | 
Fic. 1 Sketch of condition found in Case I, showing the well-defined line of den tiot ‘ 
eates the approximate site «f application of tourniquet 
Fig. 2.—Case II The well-defined line of demarcation is indicated “A” marks the 
of tourniquet 
was noted that the distal half of the finger was blue and cold. The color becam« | 
gressively darker during the next few days and the part was anesthetic 


Examination eleven days after the injury showed a symmetrical dry 


the right middle finger with a clear-cut line of demarcation about one-quartet 


distal to the proximal interphalangeal joint. (Fig. 2.) The gangrenous area wa 
pletely anzsthetic and needle puncture drew no blood. All the laboratory exami 
were negative. 
On February 21, 1931, the finger was amputated at the proximal interp! 
joint. The wound was left wide open. Healing took place by granulation and 
plete by March 28, 1931. She has remained well. 
Pathological examination of the amputated finger showed thrombosis of th 
vessels. The thrombi were apparently well organized. The nuclei of the « 
tissue cells were very indistinct. (Fig. 3.) 
Case III.—W. K., aged twenty-nine years, was first seen two weeks after a splinter 
of wood entered the pulp of the right index finger at its tip. An anterior closed 
infection apparently developed which was treated with wet dressings for two days 
lowed by incision without anesthesia at a hospital. As the pain was not relieve 
patient consulted a physician who, after placing a small catheter tightly about the | 
of the finger, obtained nerve block anaesthesia with 1 per cent. novocaine solutiot 
lateral injections. An incision was then made. The part was then soaked in | 
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of the lett thumb. The patient immediately went to his doctor who, after mucl 


removed the foreign body. The operation apparently was performed under str1 
precautions \fter skin sterilization, a small rubber catheter was placed snu 
the base of the thumb. Digital nerve block anzsthesia was obtained by injecti 
prepared I per cent. novocaine solution laterally \bout 6 cubie centimetre 
solution were used before anesthesia was complete The operation lasted a litt 
an hour. Upon removal of the tourniquet, bleeding was moderate. That night 
was very severe. On the following day, the end of the thumb was dark blu 
anzesthetic. 

Three days later examination showed a symmetrical dry gangrene of the 
the left thumb with a well-defined line of demarcation at the distal flexior 
(Fig. 5.) There was no evidence of infection. General physical examinat 
negative. Urinalysis, blood examinations and X-ray were negative. Partial amy 
was advised and was carried out by the attending physician. Healing took pla 
incident. Unfortunately, the amputated finger was not preserved. 

Discussion. It is of interest to speculate as to the exact mecha 
behind this unusual occurrence. Each patient was a young adult and 
sented nothing abnormal on general examination. There was no evicde 


of arterial disease and all laboratory studies were negative. It would s 


therefore, that the cause was a local one. When the first case was seet 


was thought that, possibly, the novocaine solution had been injected direct 


into the digital vessels, causing thrombosis. Subsequently, this was co! 
ered highly improbable. In no instance was an occlusive dressing used 

operation, nor was a carbolic salve applied. In each case, wet dressing 
saline, boric or magnesium sulphate solution were used and these wer: 


unusually hot. 


It will be remembered from the case reports that the attending phys 
placed a rubber-band or catheter tourniquet tightly about the base ot 
finger before injecting the anesthetic solution. This would produc 
effects, marked local slowing ot the blood-stream and local pressure 


to all tissues included in the constricting effect of the tourniquet. I beli 


that the question of the sterility of the novocaine solution can be answe! 


by the absence of subsequent infection at the site of injection. How: 
it is probable that the mechanical presence of the solution in the tissues 
distal to the point of constriction of the tourniquet was an added fact 


the development of the gangrene Individual idiosyncrasy to novocaine mi 


be considered as a possible etiological factor. However, three of the patient 


had had previous experiences with novocaine anzsthesia, with no unusual 


untoward effects. 


After consideration of all the facts, it would. seem reasonable to assut 


+1 


that the mechanism of production of the gangrene was as follows: Th 


application of a thin tourniquet caused marked local slowing of the bl 


stream and tissue injury included in its constricting effect. The latter caus: 


injury to the endothelial lining of the digital vessels, thus favoring throt 


bosis. ‘The injection of a solution distal to this point constituted an a 


tional mechanical insult, further favoring thrombosis. That all the digit 


vessels were not involved in each instance is evidenced by the fact that, 
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TRANSACTIONS 


OF THE 
NEW YORK SURGICAL SOCIETY 
STATED MEETING HELD MAY 13, 1931 
ABDOMINAL HODGKIN’S DISEASE WITH INTESTINAL OBSTRU‘ 


Dr. ALFRED STILLMAN presented a woman, forty-three years of 
who had been suffering for five years with attacks of nausea, vomiting 
distention ; at first apparently from injudicious eating, but gradually incr 
ing in frequency. Two years ago she had an operation for hemorrhoi 
Kight months before admission to Roosevelt Hospital she had been to St 
Lukes. Here a Wassermann was 1 plus. She came to Roosevelt Ho 
because for five days she had been unable to retain anything on her ston 
She has lost fifty pounds in weight in seven months. 

Physical Examination——Showed peristaltic waves in lower abdomen 
masses could be felt nor the liver or spleen. Laboratory findings wer 
Hzmoglobin, 84; red blood-cells, 4,600,000; white blood-cells, 4,900 wit 
76 per cent. polymorphonuclears and 24 per cent. lymphocytes.  Bloo 
pressure, 114/30. No free hydrochloric acid in gastric test meal. X-ray 
chest was normal. X-ray of the intestines showed considerable dilatatior 
numerous coils of small bowel, suggesting an obstruction of the small bowe« 
Urine showed sugar twice and red blood-cells twice. 

At operation, November 13, 1930, a quantity of clear straw-colored flu 
was aspirated from the abdominal cavity and this cultured later a staphy! 
coccus albus. In the small intestinal wall, some few feet from the ileo-ca 
valve, there were several small, whitish masses two to three centimetres 
diameter and umbilicated. In the mesentery of these loops was a matt 
mass of glands very firm in consistency and discolored as by hemor 
rhage. The small gut above was dilated and hypertrophied and that bel 
was normal. 

One gland was removed for diagnosis. An enteroenterostomy was do1 
between a loop above and one below the obstruction. This operation gavi 


considerable relief but now, six months afterwards, she is again suffering 


from obstruction. She was presented because the retroperitoneal type « 
Hodgkin’s disease is rare, and obstruction also is not common. ‘The pat! 
logic report was Hodgkin’s disease. 

CHOLECYSTENTEROSTOMY FOR OBSTRUCTIVE JAUNDICI 


Doctor STILLMAN presented a woman, forty-one vears of age, who h 
been suffering from jaundice for five and one-half weeks. She was unabl 


to keep anything on her stomach. The vomitus consisted of gastric contents 


and no bile. The stools were clay-colored and the urine dark. She con 


plained only of occasional throbbing pain in her right side near the costal 
margin. She had lost some weight. The liver was not tender, was smooth. 


and its edge felt three inches below costal margin. Phthalein dye failed 
show the outline of the gall-bladder and did not identify gall-stones. 

At operation, November 27, 1929, the common duct was found dilat 
but the gall-bladder contained no palpable stones. A probe passed into at 
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not in too good a condition \s far as Doctor Cave kn 


the only instance where a Murphy button had been used 


cholede whoduodenosti nny 


Ww. 


Dr. Frepertc W. BAancrort said that in doing a cholecystg 


the use of the Murphy button provides a most satisfactory means 


anastomosis in those cases where it is advantageous in the first 


hours to have a discharge of bile In bleeding Cases, also, It may 


bleeding around the sutures. 


Dr. WINFIELD Scott SCHLEy referred to a case he had ten 
St. Lukes Hospital of a woman with marked obstructive jaund 


exploration showed a small, hard pancreas. The duodenum was 


VCal 


1C¢ 


neat 


anastomosis was made between the gall-bladder and the duodenu 


anastomosis was quickly done using a small button with reinforced g 


She passed the button two years later after a sharp attack of | 


ul 


MANN) 


abdomen. Seven years later she was admitted to the emergency w 


an acute, gangrenous pancreatitis, from which she died. It i 


S surpt 


that such a small, hard, contracted pancreas could (actively) functio 


such a length of time, and interesting that she should subsequently cd 


an acute pancreatitis, causing death. She was apparently in ex¢ 
on her visits to the follow-up clinic during these intervening year 


had entirely cleared following her operation. 


Dr. JonN DoucGtas called attention to the sedimentation tim 
the bleeding time in the blood in cases of obstructive jaundice. H« 


1 


ellent 


s. Jam 


( 11ST¢ 


Salt 


disadvantage in the use of the Murphy button was that it might 


the gall-bladder and the patient subsequently have more pain bec: 
This happened in one case of his and there was severe hemorrh 
patient died as a result of a second operation.» While the Murpl 
expected to go into the stomach, it can fall back into the gall-blad 
Douglas had one case in which the patient had an abscess betwe 
bladder and the duodenum and came back with severe jau 
cholecystectomy. It was subsequently necessary to do a lateral 

by the suture method between the common duct and duodenum 

a large dilated duct there is no difficulty in making the anastom« 
the duodenum and the common duct. In regard to the question « 


out the sinus and inserting it into the stomach, one should n 


LUS¢ 


ave 


ww buttor 


ler 1) 
‘en the 
ndice 
anast 
lf the 


SIS 1 


' ] 
ot adissectil 


ever try 


dissect the sinus beyond the liver margin, for if one tries to dissect it 
, s 


from the edge of the liver one always gets into the sinus. 


Doctor STILLMAN rejoined that, so far as he knew, the s« 


test was not used at the Roosevelt Hospital. The clotting and bleedir 


dimentat 


time of jaundice cases are taken and when these are prolonged cal 


chloride is given. In the case under discussion anastomosis to the stom 


seemed simpler because of the deep position of the duodenum. 
by the ordinary suture method. In those cases where severe 
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bled the cellular arrangement in a rubber sponge. There was no bl 
it, but only clear fluid and Doctor Erdman assumed it to be angioma 
mother insists on the prenatal origin of this “birth-mark” and recounts 
pregnant with this child, she, the mother, was hit on the inner sid 
thigh with a pear which caused a black and blue spot and believed at 
time this would mark her child, and, sure enough, when the child was 


a similarly situated mark was found. 


ANATOMIC TUBERCLE OF THE THUMB 


Dr. Gui_trorp S$. Duprey presented a man, twenty-eight years of 
a pathologist. He has always been quite well and gives no past history 
infection by or susceptibility to tuberculosis. It has been his custom to 
form autopsies with bare hands. 

On September 30, 1930, he inflicted an incised wound about one quart 
of an inch in length upon the skin of the dorsal aspect ef his left thun 
the level of the metacarpo-phalangeal articulation. This accident occurr 
while sectioning a lung extensively diseased by caseous tuberculosis. T| 
wound bled freely, was washed at once with running water, later was bath 
with alcohol, and the incident dismissed from his mind. Primary union t 
place, but by October 5, 1930, a slightly raised erythematous area ab 
three-eighths of an inch in diameter had appeared at the site of the inju 
By October 10, 1930, this papular lesion seemed fully formed and shows 
very small, superficially ulcerated zone at its central point. An occasior 
droplet of serous fluid appeared from this ulcer but at no time was thet 
any evidence of active secondary infection. There was no pain, no adeni 
and no systemic symptom. Early in November, 1930, the lesion was tré 


by two therapeutic exposures to the X ray. Following the second treatment 
the area of redness increased slightly in size but, in a few days, returned t | 
its original condition. 


On November 25, 1930, the lesion was excised under the pre-operati 


diagnosis of anatomic tubercle. This was performed under novocaine 11 
tration anzsthesia and, at the time, it was thought that the excision had bee 
sufficiently wide to assure a complete cure. The skin edges were appro 
mated under moderate tension and primary union took place throughout 
except at the distal extremity of the scar. At this point there developed 
indurated papule about one-eighth of an inch in diameter, and, as in 
instance of the first lesion, superficially ulcerated at its central point. Afte1 
more than two months’ unsuccessful treatment with the quartz mercury lam] 
the second attempt at operative cure was undertaken. On March 1, 192 


under nitrous-oxide anzsthesia, the recurrent tubercle was excised wide! 
and the defect covered with a full-thickness skin graft taken from 
upper arm. This procedure was successful and the region involved is 
healed completely. 

Histologic examination of the first tubercle showed all the characteristi 
of an epithelioid tubercle without caseation. In addition, tubercle bacilli wer 
found in a specially stained section. The second specimen also show 
typical Langhans giant cells in an epithelioid tubercle without caseatior 
Tubercle bacilli were not found in this section. 

Doctor DupLey also presented a second patient, a man, who is servi 
an interneship in a hospital. It has been and still is his custom to perfor 
autopsies with bare hands. His past and family history are completely nega 
tive for tuberculosis. In September, 1930, solely as a matter of interest, | 
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CHRONIC OSTEOMYELITIS OF THE TIBIA 


Doctor DupDLEy presented a woman, twenty-eight years of age, w! 
admitted to the Second Surgical Division of Bellevue Hospital, Ay 
1931, complaining of pain and swelling of the right leg. She stated 
enlargement in the region of the right ankle, which seemed to vary 
from time to time, was first noticed about eighteen months before but 
not until twelve months later did she suffer from any pain. This pai 
situated in the upper third of the leg and accompanying it there app 
swelling in this region. Since then this swelling has extended progress 
to involve practically the entire leg, and motion at the knee-joint has be 
restricted. Although pain was one of her complaints upon admission 
symptom has not been a prominent feature and is present only upon 
She gave no history of chills or fever and to her knowledge has ha 
previous illness which would throw any light upon her present cond 
She had been told that a blood test taken elsewhere about six mont! 
was reported to be negative. She has had but one pregnancy and thi 
minated spontaneously at two months She has gained twenty pound 


weight during the past year. There is a diffuse enlargement of th 
right lower leg from the knee to the ankle, particularly marked in the 


half. Many superficial distended venules are seen within the ski 
anterior aspect of the lower half and slight cedema in the region 
ankle. Tenderness to pressure was only of moderate degree, but was 
pronounced in the upper half of the leg. Profuse perspiration was pr 
on the entire leg but not on other surfaces of the body. Upon palpatior 
swelling was of bony, hard consistency and apparently caused by it 
ment of the tibia. Extension of the leg at the knee-joint was restri 
slightly. A few firm lymphatic glands were palpable in both inguinal regi 
General physical examination showed a somewhat highly arched palate 
slightly unequal pupils which reacted promptly to light and accommod 
but no other stigmata of congenital lues. ‘Temperature, pulse and res) 
tion were normal. 

The laboratory reported $, 200,000 red blood-cells with 50 per cent 
hemoglobin and marked central achromia of the cells. White blood 
were 10,000 with 74 per cent. of polymorphonuclears. Urinanalysis 
normal (no Bence-Jones protein). The Wassermann reaction was four 4 

The X-ray department reported chronic osteomyelitis of the entir 
of the tibia with bony sclerosis and periosteal thickening extending to 


] 


involving the lower end of the corresponding femur. Radiographic e> 
nations of the remaining long bones, the skull, and the thorax were ne: 
Since then discussion has centred about the probability of luetic ost 


periostitis and the decision to test the result of anti-luetic treatment 
been reached. 

She is presented to the society because of the interest attached to 
diagnosis. 

Dr. Leon T. LEWALp said that his impression was that this conditior 
not osteomyelitis, as he believed it lacked the classical signs, as tar as 
X-ray was concerned. Involvement of the lower end of the femur 
distinct in the X-ray film, but provided there is such involvement it mi 
well be due to a secondary metastatic lesion. He recalled a similar cas¢ 
a young woman in whom there was complete swelling of the leg from 
knee down. It looked like osteomyelitis but lacked the characteristics 
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BRIEF COMMUNICATIONS 


HEAD OF FIBULA IN HIGH AMPUTATIONS OF LEG 


THe remarks of Doctor Marks, in the ANNALS oF SuRGERY, May, 
vol. xcili, p. 1118, regarding the disposition of the head of the fibula in 
amputations of the leg suggest the following practical points: 

The removal of the fibular head makes a smooth and conical s! 
stump, prevents the secondary pain and disturbance caused by the bon 
It also permits the operator to resect the external popliteal nerve (and 
it with alcohol) at a higher level, thus obviating some of the chanc 
amputation neuroma and its sequences. 

Objections to the removal of the head of the fibula are: 

It involves more cutting and a more prolonged operation. 

In removing the head the operator may (a) cut into the kne 
unknowingly, or (b) connect the amputation wound into the knee-joint 


opening the bursa about the head of the bone and the interosseous membran 


This bursa may connect by a small passage or be a real accessory pocket 
the knee-joint itself. 
Should the amputation be elective and aseptic no untoward result 


follow. If the amputation is one of urgence, as many /righ amputations 


or if they concern infected tissues, or tissues devitalized which may slou 
or become infected, the fibula head had best be left im situ to guard against 


infection spreading into the knee-joint. I have seen several such unl 


infections and their sequences after removal of the head of the fibul 


septic and potentially septic legs in civil practice and also in those encou 


tered a few years ago in France and Belgium. 
KELLOGG SPEED, M.D., 


Chicago, Illi 


THE PRODUCTION OF PEPTIC ULCER AFTER SECTION OF 


THE GASTRIC NERVE 
THis study was made with the purpose of determining if sectioning 
nerves to the stomach in any way modified the development of peptic ul 
produced by a standardized method. It seems reasonable to assume, 


what has been written on the function of the vagus nerves and splancl 


Ss 


nerves in relation to the physiological processes of the stomach, that thes 


nerves might be significant in the development of ulcer, particularly sir 
Durante* was able to produce superficial ulcers in rabbits by merely divid 
these nerves. Carlson? stated that combined section of the vagus net 


and splanchnic nerves results practically in permanent hypotonus of 


stomach except under conditions of prolonged starvation. Alvarez! ha 
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BRIEF COMMUNICATIONS 


Briefly, the results were the development of a typical peptic ulcet 
experiment, except in one in which the vagus nerves had been secti 
Section of nerves to the stomach did not prevent the develop 
uicer in that portion of the intestines which received the gastric cont 
measures had been taken to drain the duodenal secretion away 
region. 
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STRANGULATED EPIPLOIC APPENDIX SIMULATING 
APPENDICITIS 

Torsion of the epiploic appendix giving rise to acute abdominal sy1 
may be easily confused with acute appendicitis. In more than 50 pet 
of the cases reviewed by Johansson, the diagnosis of acute appendiciti 
made; in no case was the correct diagnosis made before operatiot 
case reported here is of interest because of the rarity of the conditiot 
because it is the result of true torsion, the meso-appendix being 
secondarily. 

A woman, aged thirty-three years, was admiti<d to hospital June 6, 1 


of pain in the right lower quadrant of the abdomen. The pain had not beet 


rule, and was relieved by rest in bed tor a few hours She had never 


attacks of abdominal pain associated with nausea or vomiting. She had beet 
and occasionally some pain in the right side was associated with defecati: 


of chronic recurrent appendicitis was made. 


June 9, 1931, the abdomen was explored. The uterus and adenexa wet 
The gall-bladder felt normal and did not contain stones. The appendix 


long and was attached to a tumor about two centimetres in diameter low 


The tumor was the result of a twisted eptploic appendix of the sigmoid 
was completely cut off. The tumor was attached to the sigmoid by a thi 
one and one-quarter centimetres long and was removed without difficulty he 
also wes removed. 
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In the cases generally referred to under the term intra-abdominal 
it is not so easy to understand the interference with circulation P 


suggested that disproportion between the artery and vein is the cause. | 


sionally the epiploic appendix has been found twisted one or more ti! 


its pedicle. Necrosis of its pedicle may occur and the appendix drops of 
remains a foreign body in the peritoneal cavity. There are twelve of 


cases on record. These cases, however, are not of especial clinical 
the condition is usually found during laparotomy for some other cor 
Two other types of torsion may occur which are of more clinical sis | 
cance. Gradual interference with the blood supply may result in a cl 
inflammatory mass and this may become attached to the omentum or as in th 
case reported the appendix forms a potential means of mechanical int 
obstruction. 
In still another type the epiploic appendix becomes distended wit 
but retains its attachment to the colon. Cystic masses about 5 centimetr: 
diameter have been reported as retaining their attachment to the col 
long pedicles. These may or may not become inflamed. Sometimes 
acute abdominal symptoms may arise necessitating immediate operatior 
The diagnosis is extremely difficult. In none of the twenty cases 
sion necessitating immediate operation, reviewed by Johansson was th 


nosis made pre-operatively. Appendicitis is the most common diagnosi 


Bean M. PAtmer, M.D., a1 
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GASTRON 


The Entire Soluble Constituents 
of the fresh gastric mucosa, including the pyloric 


an 


The amino acids, colloidal proteins, known activated enzymes, associated 
nitrogenous extractives, organic and inorganic cell principles—these are all 
contained in Gastron. 


GASTRON is an aqueous-acid-glycerin extract, 0.25% HCl. 


It is significant of the degree in which Gastron represents a. gastric- 
gland concentrate that 1 c.c..is capable of converting 200 grams of coagu- 
lated egg albumen under the official test; the high protein content is re acai 
by the copious precipitate with strong alcechol, ammonium sulphate, etc 


GAsTRON, the true stomach-gland extract, gland tissue juice of constantly 
increasing repute in symptoms and disturbances with attribution of: gastric 
deficiency. 


GASTRON is agreeable and stomachic. 


Makers of original products ‘ : 
suggested by the progress of Fairchild Bros. & Foster 
science in medicine. New York 


























Valentine’s Meat-Juice 


In Gastric and Intestinal Troubles, in 
Febrile Conditions, and before and after 
Surgical Operations when the Stomach is 
Rejecting Food, Valentine’s Meat-Juice 
demonstrates its Ease of Assimilation and 
Power to Restore and Strengthen. 


In Hospital Practice 


P. McDonnell, M. B. Hon. Surgeon, Lowestoft 
and North Suffolk Hospital, Lowestoft, England: 
“We have found VALENTINE’s Meat-Juick invalu- 
able in cases of shock and collapse of men who have 
been blown upin their ships by mines and torpedoes. 
Some of the patients have been severely injured, 
often for hours before admission here, and VALEN- 
TINE’S s Meat-Ju 1cE has been the only food they 
could retain.’ 
Dr. E. Duloroy, Physician Accoucher to the In- 
ternational Hospital, Paris, France: “A young 
accouchée, in a very weak condition and suffering ~ 
from stomach trouble, could re tain no food, but was worse ult of of an Oritine One teaspoon! 
Preparing Meo! eaSPe 
able to assimilate VALENTINE’s MEat-JuIce give nat sen ime he etce by aration ath 


3 
“ - x tome fuls of cold oF® 
first in small doses. An improvement was quickly ined forts Or rwairition - boiling ¥8 er OE 


& State ready fe 
visible, the patient recovered her strength and is mediate absorption: thera ete 
to-day in good health.” 


For sale by American and European Chemists and Druggists, 
VALENTINE’S MEAT-JUICE COMPANY 


Richmond, Virginia, U.S. A. 
K-452 ; 











Before the Operation and After 





| In preparation for the operation one tablespoonful of 
. Agarol on retiring in place of the usual castor oil, wilf 
insure against gastric upset. Again, a few days later when 
the patient begins to take nourishment Agarol in half 
doses is the logical eliminant because it stimulates peri. 
stalsis without griping or pain. 


AGAROL is the original Agarol is palatable without artificial flavor- 
) mineral oil and agar-agar ing and easy to take. The usual dose in 
emulsion with phenol- chronic constipation is a tablespoonful, re- 


phthalein. It softens the 


duced as improvement takes place. 
intestinal contents and P P 


| ete A supply gladly sent for trial. 
AGAROL for Constipation 


WILLIAM R. WARNER & CO., Inc. 113 West 18th St., New York City 


AN. IMPROVED BISMUTH INJECTION 








LOESER’S BISMUTH IN OIL 


An improved and superior suspension of Bismuth Salicylate .| Gm. 
in | ce. 


AN EFFICIENT ANTISYPHILITIC 


A simple preparation which by pharmaceutical skill has been so 
improved as to render it more efficient in the hands of the physician. 
IT 1S PRACTICALLY PAINLESS | 


19-1 c.c. ampoules... $2.00 100-1. c.c. ampoules ss: $12.50 
30 c.c. Bottle ee. $1.50 100 <.c. Bottle... =. S$ «3.50 


CT 
LOESER LABORATORY | 
22 WEST 26th STREET NEW YORK, N. Y. 

















